
WY, 1916. MONTHLY WEATHER REVIEW. 247 

of this at great heights the denser ases could only occur 

which hydrogen is the most generally known, must gradu- 
ally begin to predominate. The convection currents 
alter ttus state of things only so far as the lower atmos- 
here (the tro osphere) is concerned. Above 10 or 11 

tion occurs, and above this leve the change of composition 
is expected to begin. Also above that same level the fall 
of temperature with height ceases. As the velocity of 
sound m hydro en is much greater than that in nitro en 

as a very small percentage and the f ighter constituenb, of 

hometers (at f east in the Tem erate Zone) little convec- 

or oxy en, it fo R o m  from this that at very great heig t ts 
the ve f ocity of sound increases so much that the sound 

author considers the following eig f t cases whic! have 

P 

are curved toward the earth. rag the light of these two competin theories the resent 

occurred durin the present war: (1) Bombardment of , Octoter 7-9, 1914; @)naval battle on the 
North Antwe% ea, October 17; (3) bombardment of German 

ns, October 18; 
74) heavy fighting on the line OstenrNieuport-Ypres 
October 22; (5) hea hting at the Yser Canal, east of 
Ypres and south of T 3  e; (6) bombardment of German 
artillery in Flanders by 12-inch British naval guns, Octo- 
ber 38; (7) severe attack of Germans on Ypres, British 
naval guns in action, heavy fighting a t  Dimuiden, on the 
Lys, and at Messines; (8 )  naval battle on the North Sea 
January24,1915. These cases are illustrated by maps and 
an elaborate table of the meteorological conditions a t  the 
times in question. Reviewing these cases, the author 
notes that the silent region is often displayed, and in the 
sie e of Antwerp in an extraordinarily regular form. $ the two explanatory theories put forward, the influ- 
ence of variations of wind and temperature with height 
leads us to ex ect an as mme with respect to the 

perpendicular directions, and permits of all kinds of dis- 
tances. The hysical explanation, on the other hand 
requires comp P ete symmetry with respect to the source oi 
sound. It is found that the outer limit of the silent 
region is only slightly changed by considerable irregulari- 
ties in the distribution of wind or temperature. 

Probably many of the cases observed are explicable on 
the meteorological theory, although there is not absolute 
proof of this. In favor of the physical the0 it must be 

and that no appreciable deviations from the circular form 
have been found.-E. H. B[arton]. 

ositions on the Yser by British naval 

source of soun B and a d d ?  erence etween two mutually 

noted that the border of the silent re ion has '3: een always 
a t  about 160 kilometers from the pro % able source of sound 

' - * .  .- 
SPONTANEOUS IONIZATION OF THE AQUEOUS VAPOB OF 

THE ATMOSPHEBE. II.' 

B y  G .  ODDO. 

. .  i 3.  ::! :. 

[Rtprintedjrom Science Abstracts, &et. A, Apr. 25, 1916, 84CO.l 

The author discusses the various views which have 
been expressed concerning the origin of atmospheric 
electricity, this being connected lar ely, if not entire1 , 

taneous ionization in the same wa as do electrolytes in 
dilute aqueous solution- the ionizei aqueous va or of the 

class. In  comparison with this source of ions, all other 
sources, such as the actiom of ultra-violet radiation 

with the presence of water va or. I he molecules of t g e 
latter, being in a rarified or di s uted state, undergo spon- 

atniosphere acts, therefore, as a conductor of t R e second 

-- 
4 Om%, Soc. chim. ItaL, 1915, 1, Is: 395-412 

from the sun and of terrestrial radioactive substances, 
etc., must be regarded as subsidi 

From the specific humidity of e air, the number of 
niolecules contained in one gram-molecule of a gas, and 
the number of ions formed from 100 molecules of water at 
different temperatures, the ionic concentration is cdcu- 
lated for various temperatures and pressures. Fall of 
temperature diniinishes the pro ortion of water vapor in 
the air, but startin from 32'8. increases ita degree of 
ionisation. The ca f culations now made show that the 
ionic concentration, C,, is highest and a proximately 
constant between 5 O  and 20°; it remains Lgh even at 
- 10°C., but diminishes rapidly between - 10' and 
-goo, in spite of the rapid increase in the degree of 
ionization; it is also hi h at 2 5 O ,  decreasing rapidly at 
h$her temperatures an i  becoming virtually zero at 32'. 
li ith varying pressure the ionic concentration changes 
near1 in accordance with Boyle's law, p x  6' = h-. It 
will {e seen that the ionio concentration of the at8mos- 
phere is at its masimuni for those conditions of tempera- 
ture which are most suitable to animal and vegetable life, 
and it may be assumed that the latter constitutes a true 
indicator of this ionic concentration. 

At 15O and a pressure of 760 millinieters, 1 kilo ani of 

in the dry state, contains 8 9 ~ 1 0 - 1 ~  hydro en and 
hydroxyl ions, and such marked ionization woul 3 lead to 
the supposition that many processes of oxidation and 
reduction, occurring in oontact with air, are dectrolytic 
in character. A number of natural processes of the 
inor anic, vegetable, and animal kingdom are discussed 

3 

moist air, occup.ying 773.4 liters at Oo and 760 mil F inieters 

on t f ese lines.--. H. P[ope.] 

VABIATIOB OF EMANATION CONTENT OF SpBINGIS.L 

B y  R. R. RAMSEY. 
[Rcptintdafrom Grime Abtracta, 8ect. A, Apr. 25, 1916, &l5l.] 

An examination of the variation of the emanation con- 
tent of certain springs shows rouoldy that an increase 
coincides with a season of rnin ana a decrease with dry 
weather.--,4. 13. W[oOa.] 

PLANETABY PHENOMENA AND SOLAB ACTIVITY." 

By T. KOHL. 

Jupiter's northern cloud belts appear to be s ecially 
wyeak at times of sun-spot maxima and become groader 
and more cons icuous during minima. The secondary 

the occurrence of auroral displays on the earth.-0. P. 

[Reprinlrdjrom Beience Abstracts, &et. A, Mar. 25, 1916, 5297.1 

light on the dar R side of Venm is mentioned in relation to 

FREE-bIB DATA BY MhANS OF SOU'NDINQ BALLOONS, FOBT 
OMAHA, NEBB., JULY, 1814. 

WILLIAM R. BLAIR, Professor of Meteorology in charge. 
[Dated: Aerological Investigations, Weathex Bureau, Washington, Mor. 10, 1916.1 

The priniar purpose of this series of observations was 

Our 
had heretofore been by 

the study of t K e diurnal variation of the different meteor- 
ological elements observed at the higher levels. 
observation of this variation 

6 Proc Indiana scad. sei. 1914, p. 489. 
8Astrb;r. Narhr. No. 4821: Abstrsdad in Nature Jan. 6,19163, 96' 521. 
1 The diurnal system of c o n e ,  Bulletiu oi the Mount Weather Obmatory, 

1914, 6, psrt 5, pp 22-252. 
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means of kites and was consequent!y limited to levels up to temperature of the a.ir in which i t  was to record. No 
3 kilometers. As shown in Table 1, three ascensions, those corrections to its indications on account of tem erature 

the purpose of carrying up self-recording pyrheliometers were followed with two theodolites, the distance between 
belonging to the Smithsonian Institution. No meteoro- the theodolites bein 5,085 meters. The direction of 

were taken up in later ascensions on the 9th and 11th. heights determined by the two methods, able 2, indi- 

of July 1 at midnight, July 9 and 11 at midday, were for were necessary. In this series of ascensions the g alloons 

this base line is sout I 9.9' east. A com arison of the 
!r 

graph was carried in these ascensions. Meteorographs 

FIG. l.-Vertieal temperature gradients at Fort Omaha, Nebr., July 9 to 22,1914. 

The series of ascensions made during the 17th and 18th, 
in which balloons were sent up every two and one-half 
hours, was preceded, &IO followed, by several daily ascen- 
sions. The balloon sent up at 6:05 a. m., July 18, was 
not found. In  the ascensions of July 16 and a t  8:30 a. 
m., July 18, only partial records were obtained because 
the clocks stopped. 

The balloons used in this series were similar in material 
and construction to those used since 1910 at Huron, S. 
Dak., Fort Omaha, Nebr., and Avalon, Cal. Their 
ascensional rates show a variation with altitude similar 
to that shown in the previous series. of ascensions when 
the balloons were sent up durin insolation. In  those ! 

on the balloons, the ascensional rate is quite uniform. 
This fact supports the explanation of the variable as- 
censional rate when the sun shines on the balloon. 

The instruments used and the method of calibrating 
themi are the same as have been used in previous series 

In dl free-balloon soundin made by the Weather 
Bureau prior to the series un r er discussion the altitudes 
were computed from the indications of the barometer. 
The barometer was calibrated at approximately the 

ascensions made at night, when t f e sun was not shining 

of soundings.' 

cates a small difference in the mean values. Hei hts by 

barometer. If the second ascension made on July 17 
were not included in Table 2, practically no difference in 
the two methods of determining heights would be shown. 
In  the consideration of the pressure-altitude relation it 
seemed desirable to have altitudes determined inde end- 
ently; also, to have a comparison of triangulatef and 
barometric altitudes. 

The data obtained in each ascension are shown in 
Table 3. The temperature-altitude relation found in 
each observation is aphicdy presented in figure 1. 
The mean value of &s relation is shown in figure 2. 
Free-air isotherms for the period July 14 to 21 are shown ' 
in figure 3. In this diagram, which is intended to give a 
general view of the temperature changes for the period, 
only one each of the ascensions made on July 17 and on 
July 18 have been used. The minimum temperature at 
the base of the upper inversion is found at altitudes rang- 
ing from 14.2 krn. to 17.1 km. Below these levels the 
gradient is fair1 uniform, except for slight interruptions 

A surface inversion of temperature is 

ing of July 17 and the morning of the 18th. Because of 
the clear weather conditions prevailing on the evening of 

triangulation are somewhat higher than those B y the 

at levels in whic i condensation or evaporation of moisture 

is fairly in proKress- we1 d e k e d  in ascensions made between the  even- 
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the 17th, the earth’s surface cooled rather rapidly by 
radiation. The air resting on the surface became cool by 
contact with it. The inversion of temperature continues 

at  the earth’s surface until about sunrise. After 
this to t e earth’s surface becomes warmer by the absorp- 
tion of the sun’s heat. The air next the surface is heated 
by contact. Convection seta in and the heat is gradually 
carried to higher and higher levels. On a clear day the 
inversion would disappear a few hours after sunrise, but 
the mornin of the 18th became cloudy a few hours after 
sunrise. T%e earth’s surface did not, therefore, become 
very warm, nor was convection very active. Conse- 
qiientl;y the inversion persisted well into the afternoon, 
beginmg at slightly hgher levels as the upper limit of 
the local convective +Xing increased in altitude. 

e 2 has the same general 
characteristics as have fi”h” t e similar curves shown in 
MONTHLY WEATHER REVIEW, 1914, 42: 413, figure 5, 
and Bulletin of the Mount Weather Observatory, 1911, 
4: 302, figure 31. In each of these three mean curves 
there is but one observation a t  the very high levels-:. e., 
at 30 kilometers above sea and a few levels below. These 
three high ascensions were all made in the summer half 
of the year, their dates being Sept.ember 1,1910, July 30, 
1913, and July 9, 1914. The shape of the extreme up er 

therefore, be thought of as belonging to the summer 
season. 

In figures 4 and 5 are lotted the horizontal projections 
of the paths taken by t R e balloons in the vanous ascen- 
sions. Figure 5 has plots for all ascensions made in the 
series of July 17 and 18. Figure 4 contains the plots for 
all other ascensions made in July, 1914. The variable 
winds indicated in the lower levels by these plots are 
related fairly well to the surface pressure distribution 
shown in figure 6. Above the 5 or 6 kilometer level a 
steady westerly wind seems to revail u to about the 
15 or 16 kilometer level. Here t i e  wind irection begins 
to change, and b the time the 20-kilometer level has 

highest rate of air movement from a westerly irection 
is found at  about the 11 to 15 kilometer levels, or about 
2 or 3 kilometers below the level of minimum tempera- 
ture. The level of minimum temperature is found in 
and usually near the top of the westerly current. The 
rate of air movement. from an easterly direction is found 
to be increasing with altitude as far up as our observa- 
tions extend. A rate of 19 m. .s. at about the 31- 
kilometer level has been observe% 

The observations of humidity for the eriod have been 
expressed in grams per cubic meter in $able 4. It may 
be noted here, as in data obtained in previous series, that 
the minimum moisture content of the air is found at the 
levels of minimum temperature. If the ratio of the 
weight of water vapor to the weight of dry air a t  the 
dierent  levels be considered, its value in the average 
for the observations recorded in Table 4 is approxi- 
mately 13 per cent at  the surface, 0.6 per cent at  the 
31-kilometer level, but only 0.002 per cent at  the 16- 
kilometer level. These observations seem to indicate 
that the air of the upper westerly current is drier than 
that of the easterly current next above it. 

The data obtained in the 12 ascensions made at  inter- 
vals of two and one-half hours from 12:30 p. m., July 17, 
to 4:OO p. m., July 18, are the beginning of a number of 
such series of data having for its purpose the study of 

The curve shown in 

part of the curve-say from 25 to 30 kilometers-sho 3 d, 

B been reached it K as become decidedly easterl . The 

ALT. AL.T 

FIG. 2.--M- Vrdicsl  tStUpeX8tIUB gredieslt at Fort Omaha, Nebr.. July 9 to 22,1914. 
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diurnal variation of the ditIerent meterolo 'cal elemenh 
at hi h as well as at  low levels. The weat %l er conditions 
varie considerabl during this series of observations. 
Consequently, wh' e this series will be of great value 
when comparison of it with other similar series of obser- 
vations enables us to eliminate its peculiarities, not much 
can be ventured on the data obtained. Fi re 6 shows 
the actual temperature distribution to a 8" eight of 10 
kilometers for the 27 hours. In  figure 7 an attempt 
has been made to e t  'minate other than the diurnal 
variations of tern erature a t  the different levels for 

a minimum of diurnal variation in this element, a t  least, 
at the 6 or 7 kilometer level. Such a minimum was 
expected aa a result of the study pf the diurnal system 
of convectionS based on observations to a height of 3 
kilometers by means of kites. A rather large diurnal 
variation of temperature is shown at  the 8-kilometer 
level and above. The curves showing this variation 

;Y % 

which curves are p P otted. These curves seem to indicate 

differ from those below in that the maximum tempera- 
ture is found between 10 and 11 a. m. and the minimum 
at  from 8 to 9:30 p. m. This maximum and minimum 
occur earlier than one would expect them if they were 
mainl accounted for by the absorption by the air a t  

seems likely that the eculiar distribution of moisture 
found in the period of ogservation up to the 12-kilometer 
level is, in part a t  least, responsible for the peculiarities 
noted above in the temperature curves. 

Table 5 shows the distribution of absolute humidit a t  
different levels throughout the 273-hour period. %he 

adual increase from the values observed at 12:30 p. m., 
!%y 17, to approximately twice these values a t  4 p. m., 
Jul 18, obtain up to the 12-kilometer level only. 

'&e balloons sent up at  night carried a s m d  electric 
light. By this means they could be followed with the 
theodolite to a limited distance, and the wind direction 
and velocity a t  these hours obtained. Table 6 shows 
the hourlv wind direction and velocitv a t  levels UT) to 

these s evels of direct and reflected solar radiation. It 

6 kilometks above sea. 
I 

a Bulletln of the Mount Weather Observatory, 1913, 6, part 5, p. 230. 

~~ 

S 1 0  11 12 13 14 15 16 17 18 19 '20 21 22 
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WQ. 4.-Horicontal projections 01 the paths of sotuxling balloons libwatcd at Yort Ornoha., Nebr.. July 9 to lli, a11d 10 tu 33. inrlusi:.r. l>i.:. 
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FIG. 5.--Korlzontnl projections of the paths ufsollnding lallnons lihemted at Fort Omaha, Nebr.. M y  l i  nnd l R ,  1914. 
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12 1 2  3 4 5 6 7 8 9 10  11 12 1 2  3 4 5 6 7 B 9 1 0 1 1  12 1 2  3 4 5 

FIG.J.-Freeuir temperatures at Fort Omhn, Ncbr., E 3 0  p. UI. July-li tu 4 p. IU. July IS. 1514. 
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Am. PM 
I Z ' I  2 3 4 5 6 7 8 9 1 0 1 1 I Z ~  2 3 4  5 6 7 8 9 1 0 1 I 1 2  

12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 I1 12 
A.M. P.M. J P& 

FIO. 8.-Smoothed diurnal curvos of temperature above Fort Omaha, Nebr., observed from 230 p. m. July 17 
to a:m p. m. July 18,1914. 
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Landlng point (newest town). 

TABLE L-StutistieS of sounding balloon ascensions frmn Fort Omaha, Neb. ,  dwing July, 1914. 

Horhntal 
distance 
traveled. 

........................................................ 
\Vllli:tnison Iowa.. ......................... 
S]mlding. Iowa.. ........................... 
Orient. Iowa.. .............................. 
Stanton. Iowa.. ............................. 
Urlswold. Iow a... ........................... 
( i rlswold . Iowa.. ............................ 

Oalili,lld. 1a;n.a. ............................. 

1914. 
July I* ....................................... 
July gZ ....................................... 
July 9 ........................................ 
July 11* ...................................... 
July 11 ....................................... 
Jaly 14 ....................................... 
July 15 ....................................... 
July 16 ....................................... 
July 17 ....................................... 
July 17 ....................................... 
Julv 17 ....................................... 
JUG 17 ....................................... 
July 17 ....................................... 
July IS ....................................... 
July 1R ....................................... 
July 18 ....................................... 
July IS.. ..................................... 
July IS.. ................................ .:. .. 
July IS ....................................... 
July 18.. ..................................... 
July 19 ....................................... 
July 20 ....................................... 
July 21.. ..................................... 
July 22.. ..................................... 

11s 
4s 

1Y!l 
12s 
si 
i l  
Iili 

n:ao p. 
1011 a. 
4:15 p. 

10:30 a. 
402 p. 
kO1 p. 
4:02 p. 
4:00 p. 

1230 p. 
3:00 p. 

8:10 p. 
531 p. 

1034 p. 
1:07 a. 
3:47 a. 
6:05 a. 
s30 a. 

11:00 a. 
1% p. 
4:00 p. 
4:w p. 
mi p. 
4:00 p. 
4:oo p. 

Balloons. 

Number. 

3 
3 
1 
3 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
I 
1 
2 

.......... 
1.1 
0.4 
0.8 
0. 6 
0. ti 
as 
0. s 
0.8 
0.8 
1.0 
1.0 
1.1 
1.0 
0.8 
0.7 
0. 8 
0.8 
0. s 
0. 8 
0.8 
0. R 
1.1 

a8 

Harvard. Iowa. ............................. 
0imlia. Nelw.. .............................. 
M u m y ,  Nelir ............................... 
Carson. Iowa.. .............................. 
Oakland, Iowa. ............................. 
Tabor. Iowa.. ............................... 
Brwton Iowa .............................. 
Cromwcll. Iowe ............................. 
Carl. Iowa.. ................................. 
AriSpP. Iowa. ............................... 
Chntun. Mo .................................. 
Le .m.Ioaa... ............................... 
p g s t u n .  Iowa.. ............................ 
cmnd River,lowa. ......................... 

~ t ~ i n t i r : ~ o w a  ............................... 

Sin. 
235 

6 
55 
11 
43 
53 
89 
80 

128 
115 
1 rdl 
398 
182 
IS1 
I t a  

*These three ascansldns were msde for the Bmithsonian Institutlon; no rneteom6mplr was used. 

TABLE 3.-Comparison of altitude detmmiilatSons from prrsnire a id  trimiptldioii. 

Dimtior 
traveled. 

-- 

ESE. 
8. 
5. 
E. 
E. 

SSE. 
ENE. 

E. 
ESE. 
ESP. 

E%. 
ESE. 
EYE. 
EPS. 

ESE. 
E. 
E. 
E. 
ESE. 

E. 
L. 

NE. 

Em. 

......... 

:;itE 
reached. 

dl. 

31,602 

17,920 
21,358 
11,748 

21.500 
20. as0 
25.953 
16,570 
17.537 
li,Wd 
1t.i 11'6) 

10.411 
19.03 
12.930 
27.782 
25.481 
17.402 

.......... .......... 

.......... 

.......... 

......... ......... 

2,464 

Lowest 

worded. 
?E= 

- C. .......... .......... 
-62.0 

-52.0 
-53.4 
-38.9 

-Ea. 6 
-60.5 
-5s. 7 
-55.4 
-59.7 

-G1.9 

.......... 

.......... 

-6s. 9 

-30. a 
.......... .......... 
-a 1 
-67.0 
-57.0 
-53.4 
-5S 6 

16.0 

Date. 

1914. 
July 9 ............... 
July 11 ............... 
July 14 ............... 
July 15. .............. ........... ........... ............. ............ ......... ........... ......... 
July 19. ............. 
July a0.. ............ 
July 31.. ............ 
Means... ............ 
Mean di8erenCas, %. 

Altitudes, meters, from pressure. 

Altitudes from triangulation. 

510 1,Om 1,510 I . i i  

o.Op0. 7,oso S.OO0 1 41. 1 .if. .u. 
I , . I~OI  7 350 S , I ~  
li,ooO i: OOO 8,000 ...... I ............... 
6 m  ............. 
ti:3&, 430 s,420 
6,5301.. ........... -1. 

..... ....... ....... .... 

....... ....... ....... ................... 
.......................... 

....... 
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The* 

TABLE 3.-Raults of sounding balloon ascensions, Fort O m h a ,  Nebr. 
JULY 9,1914. 

Humidity. Wind. 

Henlarks. AM- Pres- -AL ---- 
tude. sum. ture. 100m. ~ ~ 1 -  .4bso- Dire* Ve- 

atire. lute. tlou. locity. 

TABLE 3.-Reeulla of sounding balloon ascenawns, Fort Omaha, 
Nebr.-Continued. 

JULY 9, I91C-Contlnued. 

Time. 

-. 

AM- 
tude. 

M. 

23 OOO 
22' ooo 
21:s91 
21,ooo 
20,OOO 
19 om 
1s:oOo. 
1 i . W  

Pres- 
sure. 

Mtn. 

....... 
35.21 

....... 

....... ....... ....... 
...... 

07.9 

Tem- 

~ I % ~  

c. 

-50.2 
-52.3 
-SLY 
-54.5 
-56.4 
-58.3 
--oo.s 
-60.s 

Humldlty. Wind. 

loum. REI- Ahso- Dire* Ve 
ntive. lute. tion. Iocity. 

Per G./cu. 
rmt.  7n. M.p.8.  

....... 20 0.00s ................ 

....... 19 0.006 ................ 
-0.19 I9 0.m ................ 
....... 19 0.w ................ ....... 19 0.003 ................ ....... 19 0.002 ................ ....... IY 0.002 
....... 19 0.Ooa ................ 

................ 

5.5 
5.5 
x. Y 
s. s 
x. 2 

3 u*Jl .................................. S.&'\v. t:; 
li. .* 

- ,-~- ~ 

3:ml .................................. s.27ow. 5.4 
4,uou .................................. s. &YO 11'. 

No ~etcorograph. 
I'ew Vi., w. 

52 
45 
41 
37 
43 
44 
55 
48 
20 
18 
15 
18 
21 
25 
32 
32 
33 
33 
33 
32 
32 
30 
20 
27 

a7 n 

a 
20 

27 

aci 
27 

2 i  

a0 

25 
% 
% 

24 
24 

24 
24 
24 
24 
22 
22 
22 
22 
22 
24 
22 

,... 

23 
23 

23 
23 

23 
23 
23 

23 

23 

23 
21 

14.955IS. 35' E. 
14.971 8. 3s" E. 
12.790 S. 20O E. 
10.75i S. 4 O  E. 
10.251 s. 120 w. 
9.973 S. 1;' W. 

1O.W S. lio W. 
9.547 S. 1" E. 
3.Y78S. 23' E. 
3.323 5. 59' E. 
2.379 5. 65' E. 
2.i% Y. 76" E. 
2.451 N. iBo E. 
2.421 N. 21' E. 
2.340 N. 29O E. 
2.06tiN.33°E. 
1.697N. W E .  
l.002N.13°E. 
1.570N. 9OE. 
1.270N. WE. 
1.U73 N. 
0.655 N. So W. 
0.604N. 4OW. 
0.373 N.36" W. 

o.22iN.4O0W. 
0.191 N.59" W. 

o.oi6 N.37" W. 

0.~X6N.47~W. 

0.367 N.25' W. 

0.134 N.50'W. 
0.OSjN.WW. 

0.070 N.4l0W. 

0.034 N.47" W. 
0. O l i  N.45' W. 
0.015 N.37' W. 
0.013 NA1° W. 
0.006N.22"W. 

0.W N.21' W. 
0.006N.Zi'W. 
0.005N.29'W 
0.WN:3OoW:l 
0.00GN32°W. 
0.005N.3YoW. 
o.003N.PoW. 
0.MWN.5S0W. 
O.OCBN.48'W. 
0. 002 N.13" W. 
0.002N.10" E. 
0.002S.58' E. 
0.MWN.34' E. 
O.MWN.52" E. ........... 8.58" E. ........... N.50' E. ....... N.23' E. .......... N.55'E. .......... N.57'E. .......... N.37-E. .......... N.35-E. .......... N.4Z"E. .......... N.51°E. .......... N.35"E. .......... N.30"E. .......... N.43OE. .......... N.50-E. 

.......... N.54"E. 

o.OG6N.21'W. 

0.1 7.4 .......... 
0.116 .......... 
0.093 .......... 
0.m .......... 
0.0% .......... 
0.0al .......... 
0.018 .......... 

a m  .......... 

aom .......... 

a013 .......... 
0.010 .......... 

4 2  

6. 4 
5.7 
5. c 
5.7 
8.0 
5.1 
3.0 
3.5 
3. u 
3. 0 
2.9 
5.2 
7.5 
5.8 
5.8 
6.2 
0.8 
0. R 
7.4 
9.1 

11.0- 
1u. 0 
9.9 

10.6 
11.2 
13.9 
14.9 
15.2 
15.5 
15.0 
15.1 
111.5 
19.4 
20. U 
19.0 
19.0 

19.1 
20.4 
18. 8 
17.2 
16.1 
13.5 
12.0 
11.9 
5.8 
5.4 
3.6 
2.3 
4.1 
4.2 
3.2 
2.1 
6.3 
7.0 
8 3  

12 5 

9.1 
11.7 
12.3 
17.7' 

4: 21 

19. I! 

ia 3 

!,!m 
i, w 
6: UOo 

.................................. s. 110 w. 

.................................. s.44ow. .................................. N. 7 2 O W .  

4 02.0 
4 03.5 
4 1w.4 
4 u7.3 
4 0;,5 
4 11.0 
414.s 
4 18.2 
4 21.8 
434.8 
4 25.3 
12 i .7  
4 25. s 
430.5 

312 i32.0 
faI#) ....... 
1131 iocj.1 
95j: w1.u 

1,IIIW ....... 
1,88 lu0.1 
2,wo ....... 

r3.493 ....... 
3, ow ....... 
3500 ....... 
4 a W  ....... 

*3: 'h  ....... 
*4: 200 ....... 
4.500 ....... 

....... 
4 37.5 d:W ....... 

4 49:o s;I% zli5.3. 

4 55:1 10'010 220.3 
5 0021 11'Ota ....... 
gaa.7 1 2 , m  ....... ;, 09.7 12 wi 145.5 
5 as.9 13'000 ....... 
5 li.0 ii'ooo ....... 

5 16.9 1S:OnO ....... 

4 11 Lc 7 eon....... 
44.i:l 7:.592 309.9 
4 4 8 0  s m  ....... 
440'8 8'210 2N.5 

4 50 5 9 ooo ....... 

5 01.8 11:ZrS 1S.5 

5 13.7*14:209 ....... 
5 15.7*14 ;On ....... 
5 19.2*15 600 ........ 
5 3 . 7  l6:Wl ....... 
5 2?.4*16,430 ....... 
5 21.3*16,950 ....... 
5 21.5 17.OlKI ........ 
5 26.0*17 3Nl. .____. 
5 2i.0*17:080: ........ 
5 %.Oi*I7.920;. ....... 

, 

4.2 
8. u 
5. ti 
B. 4 
1;. 5 
0.0 
8. i 
9.5 
9. ( I  
9.5 
9.5 
9.4 

1u. 1 
7.6 
7.0 
8.2 
:1. 2 

12. 4 
11.4 
11.6 
12.1 
10.3 
8. s 
5.4 

10.5 

10. 1 

13.7 
13. D 
9. s 
9.4 
9.1 
9.7 
5.5 
4.2 
6. 0 
3 s  
3.4 
3.0 
3.7 

10.2 

..... 

45 
A\ 
43 
38 
33 
28 
2i 
22 
30 
1i 
14 
13 
10 s 
6 
6 
6 
9 
s 
5 
4 
4 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 ..... ..... ..... ..... 

4.8 
3.8 - 2.1 

- s.0 
-14.5 
-16.0 
-17.9 
-XI. 5 
-27.6 
4 . 2  -s.g 
-40.8 
-47.01 
-4 i .  
-51.2 
-52.0 
-51.5 
-50.4 
-4S.3 
-4s.3. 
-48.3 
-45.2. 

-11.5 

0.6Y ....... ....... ....... 
a% ....... 
ai3 
0.45 

0.71 
....... 
....... 

0.6; ....... 
0.65 

2 . .  ..... ....... 
0.40 

-0.10 

-0.36 

0.00 
-0.60 

....... 
...... 

a 024 
0. OUS 
0.007 

0.001 

0. 001 
0.001 

0.001 
0.001 

0.00lN. 
a mi 

....... ....... 

....... 

8.W W. 
N. W W .  
N. 57'W. 

0.003N.41°W. 
N. 33"W. 

0.001N.33'W. 
N. 42OW. 
N.45'W. 

0.001N.IOW. 
0.001N.Bl'W. 

N.81°W. 
N. Slow. 

6'E. 
N. 16O E. 
N .P"E .  
N.20-E. 

N. 6 1 0 ~ .  

4 04.0 

4 07.8 

4 11.3 
411.5 
4 13.2 
4 14.4 
4 17.0 
4 17.2 

4 05.1 

4 ns.3 

2% 9 
27.9 
26.0 
24.9 
n. 1 
21.0 
20.5 
m.4 
20.2 
20.1 

13.0 12s 
16.6 

....... ....... 
0.51 

o..q 
0.19 

0.04 

....... 

....... 

....... 

....... ....... ....... 
0.n 

500 

loo0 
wz ....... 6 1 . 3  ....... 

Rei1 I arks. 

H.  111. 

P. 16. 

0 35.5 

6 36.0 
li 36.6 
ti 37.3 
6 38.0 
li 38. i 
ti 39.0 

a s.9 
1.01 Nometeorograph. 
2.2 1/10 Vi., w. 
3.3 Light haze. 
2.0 
3.1 
3. li 
5.0 
5.2 
4. ti 
6.3 
0.7 
5.4 
8.1 

16.9 
19.41 3/10 CI., w. 
y.41 

8. 7"W. 

...... ...... ..... ...... 
2: 500 .......I ........................... E. 
3000. ........................... N . W E .  
$500 .:::::I ........................... N.5l0E. 
4000 ........................... N.34"E. 
4:500::::::: ........................... N.20'E. 
5,oaO .................................. N.18"E. 
6000 ........................... N.27"W. 
7:000 ::::::: ........................... N.5VW. 
8 OM). ........................... N.30"W. 
9'000 .:I 1::: ........................... N. 30"W. 

lO;Oa, .......I ........................... N. 32"W. 

JULY 11, 1914. 

4 I I I I I I I I 
312 .................................. 6. ]low. .w .................................. s. HOW. 

1 wi.. ................................ s. 3uo w. 
1:m1. ................................. s. 520 w. 2.uJ ...... I ...... 1 ...... I ..... I ...... Is.400\vl p . 4  I I I I I I 1 I 11) 311.2 

10 31.- 
10 33.u 
1(1 I. 0 
1 0  3Y.O 
10 42.4 

10 49.3 

10 55.2 
10 5s.3 
11 U3.s 

i n  4o.n 

i n  52.3 

313 mi 33:. 735.3 71 , 31.91 29.2 ....... -6.141 

No.>... 30.7 ....... 
650 707.9 23.4 0.85. 

Few Ci.8t. nw. 
ou w t e d  tiori- 
ron. 

2: !MI.. .... .I.. .... .I.. .... .I.. ... .I.. .... .Is. 3.30 w.1 
1000 ....... 
1'089 6734 
1'422 648:l 

1'769 621.0 
1' m ....... 
2' 000 ....... 
2'408 578.1 
2' 500 ....... 
3'500 ....... 8.81 ....... 
4'000 ....... 4.3 ... 

3'001 539.0 

3'763 491.6 6.2 

2430 453.4 0.9 0.79 
4 500 ....... 0.6 ....... 
4703 438.0 - 0.3 0.W 
5000 ....... -2 .5  ....... 
5'252 407.1 - 4.6 0.70 
6'wO ....... - 9.3 ....... 
d17i  363.3 -10.4 0.05 

-15.1 ....... 
-15.3 0.57 
-20.6 0.72 
-22.4 ....... 
-25.3 0.75 
-30.9 ....... 
-31.9 0.94 
-32.8 0.32 
-35.7 ....... 
-39.2 0.90 
-45.4 0.85 
-46.4 ....... 
-47.3 0.46 
-53.2 0.79 
-53.5 ....... 
-54.5 0.46 
-53.3 -0.27 
-55.3 0.34 
-55.2 ....... 
-53.8 -0.17 
-55.5 ....... 
-58.2 0.54 
-57.2 -0.35 
-58.5 ....... 
-61.8 ....... 
-62.0 0.33 
-61.4 -0.25 
-57.2 -0.62 
-57.1 -0.m ............... ............... ............... 

21-000 ...................... 

2 4 O M )  ...................... 

27:W ...................... 
a8 ooo 

az'000 ...................... 
z3:ooo ...................... 
a5'000 ...................... 
do00 ...................... 

29'000 
m h l  .. ....... 

- 2 L d - ~ i : i i .  
-26. o!. ...... 
-2% 3;. ...... 

-43.9' 

-27.11 ....... 
-29.01 -0. s6 
-31.2i.. ..... 
-39.8.. ..... 
-42.5' -0.21 

-40 01:: 1: : 
-4& 1 ....... 

;;I 
s. 3 

22.6 ....... j 
E:$ 1&.7 .. .O:'"i 0.1 
17.9 ....... 
13.0 0.80 p . 4  I I I I I I I I 

5/1OCu S V .  
l ~ ~ e a  iY: w. 

FEW cu.. sw. 
llalloan burst. 

. 
Clock stoppedun- 

til 031 p. N. 

nalloon liursl.. 

....... I ........ 

............... ............... ............... l l  .. .. .. .. .. .. .. .. .. .. 
.. 
.. 
.. .. 

......... .......I 1.. 
I I I I 1 ,  

JULY 14. 1914. 

p . 4  I I I I I I I I 
?/,/lOCi..uo 

m n t .  
move 1. b 

2.0 
1.5 
1. I 
1.1 
1.3 
2 7  
2.8 
2. 2 
21 
3. S 
3.6 
3.5 

....... 

13.7 ....... 

....... ....... ....... * Pressure trace obliterated; altitudes computed from triaugulation observations. 
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Humidlty. Wind. 

pres- :$ Remarks. 
sure. ture. 100n'. Rel- Ahso- Di:ec- Ve- 

ative. lute. tion. locity. 
. -______-__--  

Prr G./cu. 
Min. 'C.  cent. nr. M.p.8. 

TABLE 3.-Reaulta of aoundin ballocm aaeensiOnS, Fort Omah, TABLE 3.-Rtaulta of sounding balloon aaeeneions, Fort Oi1mhn, 
Nek.-&ntinued. Nebr.-Continued. 

JULY 14, 19144ontinued. JULY 16. 1914. 

4 23.8 
4 25.1 
4 27.4 
4 aR.9 
4 29.8 
4 32.5 
4 34.1 
4 35.5 
4 38.2 
4 3q.5 
4 42.3 
4 42.8 
4 46.2 
4 4.5 
4 60.0 
4 61.0 
4 62-2 
4 l . 8  
4 55.8 
457.8 
4 59.0 
5 01.4 
5 02.0 

6 05.3 
5 07.1 
6 0LI.Q 
5 os.9 
5 11.1 
5 12.2 
5 14.8 
5 15.3 
6 18.0 
6 13.3 
6 m.7 
5 21.1 
5 23.3 
5 24.1 
5 27.2 
6 B.8 
I30.5 

5 05.0 

T h e .  

- 
R. m; 
P. M. 

3 7 6  

4 a m  
4 : 6 4  
5 a m  
5:595 
8.m 

277 
I :  m 
7,100 
8,am 
5145 
g a m  
9'086 

10' Mw) 1o:m 
11'oOo ii:m 
12,ooo 
12 380 
13:000 
13,074 
13,861 
14 000 
14:567 
15 000 
15:Ml 
15 814 
18'000 
18'084 
l7'ow) 
17'551 

4:oOo 

10 804 

18'000 
18'794 S'ooo 
19'853 
m' 000 
10:770 
n,am 
21,358 

488.0 

426.8 

391.4 ....... 
359.8 

323.8 

2527 

249.7 

211.4 
m.0 

....... ....... 

....... 

....... 

....... 

....... 

....... 

....... 
1782 ....... 
157.7 ....... 
1429 
125.5 ....... 
111.8 ....... 
18.8 
95.0 ....... 
83.4 ....... 
69.7 

60.8 

52.0 

45.4 

41.8 

....... 

....... 

....... 

....... 

Alti- 
tude. 

11.9 

8.1 
3.8 
3.3 

- 1.1 - 2.0 - 7.3 
- 8 0  
-18 9 
-14.9 
-20. 1 
-20.6 
-26.5 
-2P8 
- !a9  
-32 2 
-%5.2 
-35.2 
-40.7 
-43.7 
-44.1 
-49.0 
-49.2 
-51.6 
-51.8 
-51.8 
-52.4 
-52.3 
-51.8 
-61.1 
-.w.4 
-49.7 
-45.9 
-45.6 
-44.4 
-44.0 
-421 
-40.7 
-388 

ia a 

n. 3 

bf. 

0.37 

0.P1 

....... 

0. rn 

....... 

....... 

....... 
0.34 

0.73 

0.68 

0.61 

0.65 
0.44 ....... 
0.57 ....... 
0.65 

0.50 
0.55 ....... 
0.43 ....... 
0.04 
0.m ....... 

-0.07 ....... 
-0.12 

-0.48 ....... 
-0.14 ....... 
-0.25 ....... 
-0.60 

....... 

....... 

....... 

....... 

....... 

....... 

0:6541N: 
0.500 
0.4.- 
0.345 

0.248 
0.107 
0.101 
0.077 

0. 044 
0.013 

0.018 
0.017 
o.011 
0.005 
0.004 

n. OM 
0.002 
n.001 
0.001 
0.001 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.002 
0.002 

BOW. 
N. 
N. 1' E. 
N. 7' l?. 

O.%itiN!WW. 
N.53" W. 
N.75"W. 
N.73" W. 
N.42'W. 

0.070IN.4l0W. 
N.46' W. 
N.48O W. 

0.024N.41"W. 
N.W w. 
N.4Z0W. 
N.44'W. 
N.45" W. 
N..LG'W. 

0.003N.19"W. 
N.W- W. 
N.4SoW. 
N.46'W. 
N.4fi0W. 
N.WW. 

0.01N.34°W. 
N.35" W. 
N.54"W. 
N.3R-W. 
N.28' E. 
N.4S0 E. 
N.84' E. 
N.B' E. 
6.700 E. 
s.750 E. 

0.002N.57' 1c. 

12 30.51 312 
12 31.6 m 
12 82.5 648 
12 34.2 1,000 
12 35.1 1 215 

1235.5 l'id 

12 42.3 2 500 
12 42.; $599 
12 44.3 2,%2 
12 45.3 3,000 
1245.2 3,500 
12 49.3 3,703 
12 50.6 3 9-4 

12 54.5 4:318 
1255.4 4500 

12 58.8 5,000.. 
12 59.4 5.123 
1 03.4 5,728 
105.2 8,000 
10'  2 8 254 
1 d:i 6:i% 
111.5 7,000 
1 14.0 7 330 
117 .5  i'S29 

121.6 8:515 
1 24.3 9 OOO 
1 28.8 9'430 

131.3 10'272 
1 35.0 11'00 
1 35.5 11'093 
1 35.3 11:i;O 
139.7 12 ooo 
141.7 12'539 
1 42.5 12'iiS 
143.8 13 'W 
1 48.0 13:5~6 
1 48.51 13 6R1 
1 4i.81 14:oOo 
150.01 14 5.s5 
1 a . n l  15:ooo 

12 38.9 1'500 

12 39.6 2:W 

12 51.1 4'& 

12 57.9 4:w 

1 18.4 $'OM 

1 29.8 1o'ooo 

153.7 15 965 
154.01 16'0(1(1 
1 54.9 16'298 
156. i  18'953 
1 58.9 ~ i ' o h  
159.5 17'923 
159.9 lti,MIo 
2 00.6 18 2% 
2 03.2 le:& 
2 04.S 19 314 
2 06.9 2 0 ' m  
2 07.3 aO'ochs 
a in.5 zi:on, 
2 12 5 21 521 
a iii m'm 
2 16.1 ~ ~ ' 3 ~ i l  
2 1 8 3  23:Ok: 

10 
10 
9 
R 
8 
7 
8 
6 
4 
4 
6 
5 
5 
5 
5 
5 
6 
4 
3 
I 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

738.6 

709.1 
....... 

661.8 

621.0 

....... 

....... 

....... ....... 
582.1.8 
545.1 

....... 
492.2 
4i5.S 

458.3 

427.3 ..... 
412.6 
382.2 ....... 
356.5 
335.9 

310.4 
290.3 

263.S ....... 
233.8 

m7.i ....... 
184 R 
18714 

149.6 
144.3 ....... 
126.1 

110.2 

89.1 ....... 
M.4 
76.5 ....... 
68.0 

82.4 ....... 
53.5 

47.8 

3 8 8  

34.0 ....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

12s. s 

....... 

....... 

....... 

....... 

....... 

....... 

2R.f 
26.9 
25.S 
22.3 
19.P 
16.P 
13.4 
11.5 
7.1 

t.7 8.2 

....... 241 ....... 23 
0.78 23 ....... 24 
1.00 25 ....... 27 
1.19 30 ....... 31 ....... 34 
0 . 8  35 

-0.59 32 
1!10 ri., no move- 

3/10 A. St., 1 w .  

Balloon burst. 

ment. 7.6 I.... ... 
7.4! ....... 
7.31 0.00 
4.9. 0.88 
4.71 ....... 
2 7 0.84 

0.9 0.34 
-1.2. .  ..... 
- 2.9 1.36 
-7.1 0.69 

-10.6 0.78 
-14.3 0.81 
-15.3 ....... 
-18.5 0.36 
-aO.O 0 . i O  
-20.9 ....... 
-23.7 0.52 
-24.2.- ..... 
-26.6 0.33 
-32.0 ....... 
-34.8 0.95 
-39.4 ....... 
-43.2 0.4i 

ii1 ....... 

- 8 s  ....... 

-40.0 n.68 

JULY 15, 1914. 

30 
35 
23 
21 
22 
21 m 
19 
20 
20 
2u 

M 
24 
24 
23 
23 
23 
24 
24 w 
23 
23 
23 

23 
23 
21 

ai 

23 

= l I I I I I I  I - - - - -  

6. Bo; 
5. .S22 
5 . 4 s  
4.693 
4.230 
3. X25 
3.40 
3.17s 
2 03ti 
2.560 
2.5i9 
2.4W 
1.976 

1.475 
1.459 

1.115 
0.977 

0.789 

0.499 
0.450 
0.355 
0.328 

1.219 

0.151 
0.131 

0. ogl 
0. W9 
0.m 
0 027 
60191 

n. 114 

: ::!I 
4 03.5 

N. 3R"W. 7.0 
N. 45'W. S. 5 
N. 51~~w.  9.8 
N. 44'W. i. 5 
N. 48-W. 10.4 
N. 46%'. 12 1 
N. 50°W. 11.7 
N. 53OW. 11.1 
N. 3PW. 14.3 
N. 33OW. 15.6 
N.3Z0W. 1 8 8  
N. 34OW. 19.4 
N. 36"W. 13.9 

1.SOBN.3S0W. 12.3 
N. 48'W. 15.3 
N. 52%'. 16.6 

N. 71'W. 19.9 y. i5"W.l 12.5 
0.s80h.15°W. 12.5 

N. i4OW.l 13.5 
O.546NN.7l0W. X 4  

N. 73"W. 24.3 
N. 77"W. 20.1 
N. R3"W. 19.5 
N. Mow. 22 6 

0.283N.SB'W. 25.0 
0 . 2 o s N . 8 7 ~ ~ .  !a9 
O.l&NN.f$"W. 25.3 

N. I1 'W. 28.9 
N. 82"W. %. 6 
N. sow. 36.3 
N. S O W .  35.0 
N. BOW. 35.6 
6.La30W. 32.4 
8. !WW 32.7 
8. Wow: 36.0 

N. mow. 22.7 

0.016 6. SOW. 3i.9 
0.0111 8. WW. 37.1 
0.0111 6. sow. 34.8 
0.OlOi ................ 
0.ons ................ 
O.mi1 .............. 1. O.m! ................ 
O.Oa5. ................ 
O.oc-4 ................ 
O W  ................ 6 oO51.. .............. 
0. M5 ................ 
0 005 ................ 
0.008 ................ 
0.009 ................ 
0.011 ................ 
0.012.. .............. 
0.013 ................ 
0.01s ................ 
0.022 ................ 
0.026 ................ 
0.030.. .............. 
0.031 ................ 
0.031 ................ 
0.011) ................ 

O.m! ................ 

0: 0081.. .............. 

n. 013 ................ 

S.2 
6.9 
4. 4 
4.0 
4. fi 
4.7 
3.5 
3.2 

21 
21 
21 
21 
21 
21 
21 
21 
21 
22 
22 
22 
23 
22 
23 
23 
23 
23 
23 
22 

24 
21 
21 
25 

21 

- 

312 
500 
573 
731 1,m 

1,101 
1,492 
199s 
2'337 
2: 600 
2,7B 
3000 
3:243 
3500 
3:7M 
4,000 
4m 
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5989 
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385 6 

....... 
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3624 
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213.7 
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3 2  O!. ...... 
32 4'. ...... 
32.6 -0.P 
31.2 0.91 
27.4 ....... 
a5.9 1.41 
22.0 1.01 

17.4 0.00 
18.2 ....... 
14.1 0.73 
13.5 ....... 
10.9 ....... 
8 8  0.78 
7.2 ....... 
3.7 ....... 
3.5 0.70 - 1.0 1.90 - 1.7 ....... - 3.0 0.31 - 4.0 0.22 - 4.5 ....... - 5.0 0.42 - 5.0 0.00 

- 8 . 8  0.73 - 9.8 ....... 
-11.4 0.65 
-125 0.38 
-14.8 0.80 
-15.7 ....... 
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-20. 4 ....... 

17.4 0.91 

ias 0.28 

Light rain Irom 
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72 
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69 
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Balloon entered 
cloud layer. 

19.081 8. 2' E. 5.3 
16.4008. go E. 4.9 
15.539s. W E .  4.7 

12.767 8. 12' E. I. 1 
12227s. 8' E. 5.2 
11.148S.iXleW. 6.0 
10.4aS8.60°W. 10.8 
9.251 s.77ew. 12.4 
8.474 6.740 w. 12 4 
7.100S.7OoW. 11.9 
8.Z4S.74°W. 10.4 
5.478N.89'W. 9.2 
4.739N.b'W. 9.9 
4.084 N. 78W. 10.1 
3.745 N. 78OW. 9.9 
3.185N.S5'W. S.3 
3.123N.SB0\v. S.1 
2.851 N.SBoW. 11.2 
2749 ................ 
2.783 ................ 
2.533 ................ 
2.366 ................ 
2.238 ................ 
2.109 ................ 
1.495 .............. 
1.0701 ......... 1:: ..... 

i4.4ms. iso E. 8.3 

1.292 .........I.. ..... 

Humidity. Wind. 
Tin'e. 1 tude. I pres- sure. 1 Trl: per* I i00Y. *' 1. Rel- I Abso- 1 Diree- 1 ve- I Remarks. 

atire. lute. tion. loclty. 

4 a5.3 
4 08.0 
4 09.0 
4 12.6 
4 18.3 
4 18.7 

4 21.5 
4 23.4 
4 24.8 
4 aS.8 
4 as.2 
4 29.2 

4 a0.o 

-I H. m. 
P.Y. I 
4 00.5' 
4 01.31 
1 OLO! 
4 06.51 
4 09.3; 
4 12.0 
4 14.31 
4 16.7' 

4 21.1 
4 3 . 2 .  
4 ?tin1 
4 30.11 
4 33.01 
4 35.6; 
4 37.91 

4 44.2 
4 46.6; 

453.3 

4 19.01 

: ;;:;I 

-44.5 
-47.5 

-4% 2 
-m.i 
-.50.4 
-51.i 
-54.1 
-54.8 
-56.6 
-56.4 
-56.0 
-55.1 
-54. 
-5O.i  
- 5 O . s . . -  
-51.0 
-4R 6 
-47.5 
-46.6 
-48.5 
-43.4 

-40.8 
-39.6 
-39.4 

-36.0 

-47.1 

-41.7 

-39.3 

..... 500 

2 000 
2: 500 
3. 000 ...... .i ........................... 

....... ....... 

3,500 ........ .................... N.?VW. 
4 am ....... I::::::: .................... 5.19-w. 
4: 500 .................................. s. 790  w. 

7 ' m  ................................. -1s. Y70 w. 
S: 000 ................................. .IN. S8W. 

5.000 ................................. :S 72' W 
6 OOo .................................. 1s: 72'W: 

................................. IN. .WW. 
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JULY 17, 1914 (Series No. 1). 
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-0.m 

0.41 

0.18 
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-0.45 

0.05 ....... 
-0.34 ....... 
-0.13 

-ai; 

....... 

....... 

....... 
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....... 
-0.33 

-n.m 

....... 
-0.24 ....... 
-0.27 

8.1 9/10 St.Cu.,mw. 
fi. 1 

16.2 Meteo rograph  

4.8 9.3 a t  ofsscsnslon. b e g i X g  
19.8 clock stop 

14.4 
1% 6 
18.9 
19.6 

20.1 
21.4 
22.0 
34.9 
2i. 6 
21.4 
25.3 
2.5. 2 
10. 2 
13.3 

2 19.8 
2 24.5 

23,3%l.. ..... 
3,5w ....... 

0.766 
0.710 
0.080 
0.504 
0.501 
0.429 
0.372 

................ ................ 

................ ................ 

................ ................ ................ 

0.9361. ....... _I 

0.254 ................ 

0.163 ................ 
0.141 ................ 
0.114 ................ 
0.106 ................ 
0.018 ................ 
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.............. 
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Pre.Rsiue pen not 
recordng: alti- 
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mined by ex- 
trapolatlon. 
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Time. 

H. m. 

P. Y. 

I Humidity. Wind. 

Remnrks. 
 ti- Free  1 Ten'- A t 

Time. tude. sure. I Per* liiiiiii. Rei- 
Renarlis. I j ture. 

ntlve. lute. tiou. locity. 
- ---I ------ 

Per O.lcu. Pfr B./cu. 
rent. in. 'V. p 3. €I.ni. M. M i n .  '0.  cmt. ni. iw.p.8. 

P. n. 

Alti- Pres- A t  
tude. sure. 1oU. 

M. A h .  OC. 

29.3 ....... 
-0.82 

29. 1 . . . . . . . 
24.9 1.10 
24.2 ....... 
18. 5 . . ._ . . . 
13.3 1.13 
13.0 .....__ 

0.87 

7.0 0.07 

3o.t 

E ....... 
7.4 ....... I 

JULY 17, 1914 (Serled No. 2). JULY 

t i  10.1 6 , W  369.3 - 6.5 
G 15.8 6,i22 330.7 -12.6 
G18.0 7,000 _._____ -14.5 
6 29.8 7 i3l 295.2 -19.4 
6 24.8 S:000 .___.__ -21.5 
02Y2 8602 261.4-26.2 
ti3111 9'ooO .__..__ -30.0 
G X2.9 9'293 238.2 -32.S 
tj 37.7 10'000 ..___._ -39.0 
0 : K l  l0:lZO 211.8 -40.5 
6 42.0 10,551 199.2 -46.0 
G 11.8 111 911 1Iw.7 -4S.4 
li 41.7 11:OOO ...__._ -4S.7 
t i  x1.0 I? ooo ...___. --51.9 
t i  U . 7  E:U2 117.1 -52.3 
t i  55.11 1:i.m .._.... --B.8 
lj 51i.1 13.246 132.7 -56.8 
rUO.0 14 .m ....... -57.9 
i 1V2.4 1 4 , X j  111.1 -56.7 
I 114.3 1S OOO ...____ -57.2 

l l7 .d 15'540 92.7 -55.2 
U X . ~  ltj:nN, ..____. -54.0 

i 12.11 li.0oOi .._._._ -51.1 -gr l?.:,: li.&W 73.7 -50.8 
I 1U.d lh.0(101 .._..._ -48.7 
i 17.4 19,tiiX ,%.O -47.2 
i 19.0 1U,W .._.._. -47.1 
i 22.0 19.9iU 47.S -16.7 
i 22.1 P O . w O 1  ...___. -46.7 
i?4.1?0,514 44.2-46.8 

7 3 . 7  22.W2 30.S -34.1 

5 1.7S1 N.43'1V. 15.3 
25 1.74; N.45-W. 15. C 
24 1. i10 N.53' W. lli. I1 
2'2 1.4% N.69'W. 14. !I 

21 22 1.140N.65"W. 1.4% s.tig~w. 17.3 i5.n \+,, - 
21 0 .13  NWW. 17.7 
21 0.782N.6BoW. 17.6 
21 0. BLcl N.67'W. 17.4 
19 0.448N.7O0W. 21.5 
19 0.434 N.7OoW. 21.8 Cloudless. 
19 0.299 N.SOo W. 24.1 
19 O.!B91';.8ooW. 23.6 
18 0.225N.7!1°W. 23.6 
1s 0.183N.79'W. 19.0 
IS 0.131N.WW. 28.8 
18 0.123N.81°W. 29.0 
1s 0.075N.78'W. 30.8 

18 0.034N.85'W. 32.8 
17 0.017 N.89-W. 31.1 
17 0.013N.83'W. 36.1 
I6 0.007S.85'W. 31.8 
16 0.005S.&16°W. 31.61 
16 0 .004S . fMoW.  32.6 

18 0.073N;38'W. 30.6 ~ 2 5 . 0  2 1 , ~  _.___.. -44.2 
18 O.04ON.8l0W. 36.8 , 2i.o ??,W ....... -39.2 

i 20.3 %,OM1 __.___. -31.8 
i 31.5 2i.axI _...___ -29.5 
732.4 25,953 20.5 -27.4 

15 O.WS.77OW. 22.5 

17,1914 (Series No. 3)-Contiuued. 

0.501 13 0.373N.66°W. 17.4 
0.85 12 0.a08N.77I"W. 19.3 __.__._ 13 0.189N.WW. 22.6 
0.68 I6 0.151 N.7PW. 1 . 5  _.___.. 16 0.124N.76"W. 28.3 
0.77 16 O.O79N.8l0W. 27.3 ..__... 16 0.055N.S2"W. 29.ti 
0.96 16 0.041 N.81- W. 22.5 ..._._. 14 0.01i ..____.__ ..___.. 
1.00 1 4  0.016 .__..._.. __..__. 
1.B 14 0.009 .._.._... .. ..-.. 
0.67 14 0.007 _.______. ._._._. _.__._. 14 0.001i __._.__._ ....... .._.... 12 0.004 ......... ..-.... 
0.32 12 0.003 .._.___._ ..._... ....... 11 0.002 ......... ....... 
0.41 11 0 . W  ...._.._. ._..... ....... 11 0.002 ................ 
0.14 11 0.Ulll _____.._. __.__._ ....__. 11 O.IhX2 _._.._._. ..__._. 

-0.35 11 0.002 ..._____. .._.... ._.._.. 11 O.IW .. __.___ . ._. . . . .__.... 11 0.04 ....._... ...... . 
-0.29 11 I1.WI ...._._._ ....... ....... 11 0.005 ...._____ ....... 
-0.23 11 0.WG ....._._. ....... 
.._.... 11 0.0nA ....._._. .._.... 
-0.04 11 0.006 ....__._. ....... _.._._. 11 O.MIA ....___._ .._.... 

0.00 11 0.W ...._.__........ 
...._.. 11 0.011 ....._._. ....... 
-0.50 11 O.t1?.5 ......... .__.__. F ~ w  CI.C~:. IW ...__._ 11 0.021 _____..._ __.___. iiWhrrli h i -  ___.... 11 0.039 ._....... .___... z m  
-0.23 11 0.048 ...._....__...._ i . a l l v ~ t 1 1 , I t r ; l .  

__..._. 11 n.m _.._.____.______ 

JULY 17, 1914 (Serles No. 4). 

3 00.0 
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3 38.3 
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3 48.0 
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4 30.1 
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3 04.2 

3 20.3 
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2m.l 
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221.4 
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. . . . . . . 
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76.4 . . . . . . . 
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'.lJ 

....... 
U. 71 

-0.15 

0.35 
0.68 
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15 
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14 
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1 4  
14 
14 
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15 
15 
15 
15 
15 
15 
15 
15 
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15 
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0.002S.86°W. 27.0 
0.OOaN.89"W. 29.1 

0.001N.QOW. 14.8 8 10.0 312 i35.G 24.3 .__.__. 43 9.3I;9N.1l0E. 4.. Krw A.st. (11 
0.001 S.,5aoW. 22.9 S 11.1 500 ....... 25.7 ....... 41 9.720N.13"E. 3.5 northern hori- 
0.001 W. 23.1 8 11.3 555 715.3 28.1 -0.78 40 9.69; N.14" E. 3.1 Eon. 
0.001S.48°W. 9.0 S13.9 l,Oa, ..._.__ 22.1 ....... 38 7.346N.Il'W. 7.5 
0.002S.38°W. 7.7 814.1 1,043 676.3 31.7 0.90 38 7.li9N.1BoW. 7.0 
0.002S.35° E. 46 S 16.8 1,m .._..__ 17.9 ......_ 40 6.031 N.4S"W. 6.5 
0.002S.79° E. 13.4 8 17.0 1,531 638.9 17.6 0.84 40 5 9UN.49"W 6.S 
0.003 Calm. 0.0 s 19.6 2,000 .....__ 12.1 ....... 43 4:5;5N.4g0w: 9.C 
O.WN.79'W. 1.2 8 1 9 . g 3 ~ 6 0 1 . 4  11.6 1.18 444.538N.JS'W. 10.4 
0.WN.7tI0W. 6.4 S 32.3 2 : ~  ...___. 9.4 ....._. 45 4 M?N.3R0W 14.5 
0.W Calm. 0.0 S 33 3 3 685 556.2 8.5 0.4s 46 3:902 N.3i"W: 14.9 
0.005N. 6.0 835 '1  3'wO-- ..... 8.2 ..._... 39 3.%5N.4aoW. 13.5 
O.WBN.3" E. 4 . 1  8 35:4 3'093 539.7 8.1 0.10 35 2 89.1 N.42"W 13.6 
0.007 N.BOoW. 6. I 827.9 3'500 ..__.__ 4.4 _....__ 31 2:015N.4Y0W: 11.9 
0.008 Calm. R 2s.i 3:%3 .W.o 3.8 0.91 30 1.874 N.50Ow. 15.1 
0.010 S. Bo E. X 3 0 . 0  3,870 481.3 1.7 0.68 30 1.638.. ......_ --. .... 

831.0 4 o o O - -  ..... 1.4 ......_ 30 1.50.5.- ...____ .. ..... 
833.3 4'163 464.2 1.0 0.24 30 1.553.- ...___. .- -.... 0.0119. W E .  

0.013 . . . . . . -. . . . . . . . . Balloon barst. 
834 0 4'500 ....._. - 0.4 ......_ 29 1.359 .....____ - -  ..... 
S 34:9 4'635 437.6 - 1. 0.42 28 1.251 .. ...__._ .- ._... 
5 36.8 5'& ....._. - 3.; ....... I 0.916.- ....___ - ...... 

O.WN.S7'W. 1!3.2 P. Y. 1 

- 2.5 - 3.3 - 5.0 - 8.9 - 4 3  
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0.77 

0.61 
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-61.6 
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0.74 ....... 
0.29 

0.00 
-0.0s ...___. 
-0.41 
-0.23 
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0.03 
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-0.37 
-0.94 
-0.29 .. . . ._ 
-0.88 

....._. 
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JULY 17, 1914 (Serles No. 3). 837.7 5'1W 40s.2-4.8 0.69 24 0.792. 
841.0 5:7b 380.1 -7.3 0.45 22 0.591 
842.8 6,000 .....__ -9.4 .....__ 22 0.498 

gz:: $z.*iii:i ~ ~ ~ : ~ ~ - - o : ~  2 
P. n. 546.1 65W 344.5 -13.7 0.81 22 0.343.- 

w.0 
313 735.8 28.4 ___..._ 30 8.258N. 4 O  E. 3.7 Few 6t.Cu. on 

32.3 500 ____.._ 27.9 .__._._ 29 7.767N. 5"W. 4.5 northern h i -  54.3 7 , 7 ~  m . 3  - a .4  0.82 25 0.177 
5 32.6 569 714.6 27.7 0.27 18 7.417N. 7"W. 4.6 zou. u55.9 8ooO ....... -24.0.. .-.._ !?4 0.147.. 
535.5 905857.7 33.8 1.16 29 6.177N.24'W. 6.3 k 8 0  8'461 26.5.4-27.5 0.77 23 0.100 5 36 2 1 Mw)....... 32.7 30 6.002N.31° W. 5.4 903'0 9'ooO-. ...__ -31.4 .-...._ 23 0.089 
638.7 i'm m . 9  m.3"'i:io 31 5 . 4 0 0 ~ . 3 9 0 ~ .  5.8 904:3 9:16l 240.8-34.5 0.72 23 0.061.- 
640'0 1'500 _..._.. 17.5 _..___. 35 5.170N.40°W. 5.4 9 0 9 3  9.835 219.0 -38.2 O.& 25 0.036 
543'2 1'933 808.7 13.1 1.01 40 4.527N.WW. 6.9 9 1 0 6  1 O o o O .  .._._. 1-39.6 .....__ 25 0.031 
545'5 2'303 683.3 9.9 0.88 44 4.079N.44"W. 9.2 9 1S 3 10 864 11.2 -46. 0.81 I 0.014 647'0 2'500 __..._. 9.9 .._..._ 38 3.523N.36"W. 11.2 9 1 9 1  11'ooO - ..._._ -47.: ....._. 25 0.013 
56013 2:938 540.2 9.9 0.00 24 2.235N.43'W. 14.3 Y ?1:6 11:318 176.2 -48.5 0.37 I 0.012 
5 M 5  3 w 0  _...... 9.6 _....._ 24 2.183N.44'W. 14.2 9 26 5 11 93.5 160.6 -53.5 0.65 25 0.007 

9 37'5 12'000 ._.__.. -52 6 .....__ 35 0.007 5 63'8 3'500 ..._... 7.5 _...... 22 1.750N.59°W. 11.8 
55617 3:835 484.6 6.0 0.43 21 1.516N.W'W. 12.9 930:212:341 151.3-53:4 0.22 25 0.006 
5 5 6 9 4 w O  .___... 4.4 _.__.._ 201.3MlN.tX"W. 13.0 933.1 12,61)0 145.5-55.1 0.66 25 0.005 
6 67'4 4'116 468.0 3.3 0.96 19 1.148N.64'W. 15.5 9 33 S 13 737 143 4 55.2 0.07 25 0.005 
659'6 4'348 455.1 3.0 0.13 19 1.1Z5N.6Z0\V. aO.0 9 3 i 6  13:gsi w:71 155.3 0.05 25 0.005 
6 00'4 4'500 ....... 1.8 ...____ IS 0.@4N.6I0W. 19.5 934.813.000. ...... -55.3.- ._.._ 25 0.005 
60411 5:M)o ..._._. -2 .0  ...___. 17 0.70ZN.63°W. 17.1 9 35.1 13 097 134 6 -55.4 0.07 '25 O.Oa5 
605.3 5158 411.1-3.2 0.i6 16 0.001N.lU'W. 18.1 .__.__.. Id570 7915 -49.5 -0.17 25 0.010 
600.7 5:W 401.9 -3.3 0.00 15 0.563N.70"W. 14.0 

543'6 2'W .._____ 12.5 ...___. 41 4.472N.4OoW. 7.3 9 14:; 10:4So 199.1 -43.7 0.85 25 0.om 

....__._ - -  ..-.. ...-.._._ .. ..... .....__......... ..._._. .. ..... 
::::::::: ::::::: ____.__._ ____._. ...__...-...__ .....__._....._. .._..____..__._. ...____.....__ ......_._ ...._. ......__. 1: ._..._ 
.....__._ .....__ ......_._ .....__ -....._.. -..____ ......... - ...... ._._..._. ._.__.. ._._._._...__.__ ..._._._..-..._. ..._..._. ....___ 
......._......_. ......... _....._ CloCkstopped. 

.- ..._._. ....... 

..._.._._ ._.___. 

...__.... __..... Balloonburst. 
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Huiiiidity. Wind. 

Eel- Alw-  Direc- Ye- 
Ltive. lute. tion. lori ty.  

Prr G./rs. 
crnt. nl. M . p . 8 .  

---- 

31 n.?ri ................ 
31 1).171 ................ 
82 U.iW ................ 
Y? u.nGI ................ 
:El u. IE!I ................ 
:i:{ o.niR ................ 
:$I  11.1Mli ................ 
31 ILIrni ................ 
:$I II.1101 ................ 
51 I l . l n l i  ................ 
35 1 * 1  ................ 
34 ( * I  ................ 
33 ( * I  ................ 
31 (*) ................ 

TABLE 3.-Rcsults of soioidij ig balloon nswnsions, Fort Omaha, 
Nc.Br.--Contiiiued. 

JULY 17 AND 18, 1914 (Serles No. 5). 

Rolnnrks. 

Clock stopped, 
but ran w3in 
:It. h k h  Inwls: 
inlimned i a t e  
v:iliivs iiitrr- 
~UAIM. 

I'Iork ruiininz. 

TABLE 3.-Rt*szilta of sounding brclloon ascensions, Fort Omaha, 
Nebr.-Continued. 

JULY IS,  1914 (Series No. 6)-Continued. 

~ 

AItl- Pres- 
Time. tude. sure. f:;: 

€I. m. M. Mln. oc. 
P. Y. 

IIun 1 id it y . Wind . 
1 - 

G. ~ ~ 1 -  ,\l,so- . ~ l ~ ~ ~ -  ye- 
ative. lute. tion. locity. 

---__---- -- 
Per G./cu. 

cmt. ni. llr.p.8. 

AItl- Pres- 
Time. tude. sure. f:;: 

€I. m. M. Mln. oc. 
P. Y. 

312 736.6 
439 726.6 
51111 ....... 
S14 719.5 
W in5.2 

1,oOo ....... 
1,074 674.3 
1,398 619.3 
1,500 ....... 
2ooo ....... 
2:219 5.9.3 
2,500 ....... 
2,807 56?.5 
2,948 539.7 
3 ooo ....... 
3:2ij 518.5 
3 507 5040 
3:613 407:4 
4,000 ....... 
4,291 457.8 
4,500 ....... 
4,S% 426.3 
5.000 ....... 
8.495 3s3.4 
6.006 365.0 
6 842 330.7 
7:m ....... 
7,i25 294.4 
so00 ....... 
d276 2i3.7 
8,701 253.0 
9,wo ....... 
9.641 227.0 

10 MI0 ....... 
10:403 ?03.S 
11,ooo ....... 
11.m lSl.l 
12.000 ....... 
12 in1 1rfl.i 
12'8tl3 141.t 
13:000 ....... 

IIun 1 id it y . Wind . 
1 - 

G. ~ ~ 1 -  ,\l,so- . ~ l ~ ~ ~ -  ye- 
ative. lute. tion. locity. 

---__---- -- 
Per G./cu. 

cmt. ni. llr.p.8. .w. 

8.307 
9,uw 

Ill. lwll 
11.Iwn 
12,mln 
l S . ~ W  

16.7 ....... 77 10844N.33"E.I 21.d -L -3.651 ...... I..: ....  IN.^^: E.  

am. 

2N.3 
....... 
....... 
....... 
....... 
....... 

..... .I. .... .I ...... I 

D C. 

-21.4 
-.I. 1 

-3li.9 
-12,s 
-45.7 

-4; 

-3i.nl.. 

I 

0.t 
...... 

.... 
...... 
...... 
. . _ _  _ _  

7. 6 
7.6 p .  6 
,.I; 
7.6 
5.6 
5.1 

1.0 
11.2 
12.9 
15. 3 
16. 2 
14.7 
14.5 
14.2 
14.2 
14.2 
14. s 
12. 
11. 1 
13.1 
13.3 
10. n. 
16.1 

..::: 
-3.5 ..................................... 

5.1 

.-._. 
-14.4 ....... I :. .... I ....... .........I.. 
-19.1 0.m ......................... 
42.0 0.52 .............................. 

....... ....... 
..................... 

....... 

....... ....... .........I ....... 

I;. 3 
6.2 
ti. 2 
7. 0 
4. R 
4. 5 
3.9 
5. 1; 
1;. s 
P. h 
9. " 

in.? 

Few A .Cii.,wnw 
1/11) Si.Cii.,wnw. 

...................... i ....... 

.... ..... ..... 
..... 

A. Y. 

3 47.0 
3 47.5 
3 47.9 
3 4 s . i  
3 G U . 5  
3 5U.6 
3 51.8 
3 53.3 
3 5 9 . 8  
351.9 
3 3 . 1  
3 SS.0 
3 58.9 
4 OI.! 
4 I l l . ,  
4 112.5 
4 8 1 . 3  
4 05.8 
4 0 i . 2  
4 os.8 
4 10.0 
4 11.0 
412.; 
4 14.0 
l lS .O 
4 1S.2 
4 22.7 
4 23.2 
4 2X.3 
4 38. s 
4 34.1) 

4 39.6 
4 13.5 
4 4s.n 
4 . l i .S  
4 5o.n 
,157.1) 

.I S i . ?  

4 34.3 
4 3q.7 

4 SI.# 

.I 5a.n 
6 u2.o 
5 os.3 
5 m.n 
5 114.2 

Remarks. 

JULY IS, 1914 (Serles No. 7). 

I 
312 i37.6 16.61 ....... 
471 723.7 N U !  -1.4?/ 
PO0 ....... 1S.S ....... 
638 i0Y.x 1s.11 0.42 

1,ooo ....... ?n.9! ....... I 
1.017 679.2 "1.11; -0.74! 
1,232 0d2.4 '3.4 11.25: 
1,S~X) ....... 1s.s ....... ' 
1,572 I j 3 l i . i  lS.4, 11.59 
1 , i X  623.1 1i.ii 0.3s 
2.1110. ...... 15. il ....... 
2.3UI WI.1 13.11 0.M 
2.500 11.1; ....... 
?.!ii.iI-.iii:k ;.:)I 0 . y  
8.OM ........ s.0 ....... 
3. IIG, mi.? s. 2 - n . ~  

.1,3s? 453.2 0.1 0.08 
4.5110 ....... 0.0 ....... 
5 , m  ....... - 1 . 7 -  ...... 
6.Mlo ....... -6 .9 ....... 

3,SllOj ....... 6.11 ........ 
3,iRI 4SS.1 5:; 0.A.i 
J.iX1111 ....... - . I . . -  .... 

4.696 435.8 - 0.2 0.10 

5,?6S 405.8 - 3.0 0.49 

8,031 389.6 - 7.0 0.53 
6 964 3S.41 -11.9 0.53 
i:W ....... I -12.1 ....... 
s.010 2S4.3, -1i.R 0.54 
R, 984 2.19. I;' -?.I. 3 0. ti9 
9,nnn ....... I -2.1. 3 ....... 
n.nw 247.0' -21.3 n.on 
9 . ~ 3 ~  ?E.?' -2). , n.w 

1n.m). .... ..; -30.7 ....... 
10,72!l 1 w o :  -35.1 0.lil 
1 i . m  ....... I-37.3 ....... 
11,SbO 171.3i --AI.; 0.RO 
i?.nnn ....... -44.1 ....... 
12,661 141.4 -47.6 0.54 
13 .W ....... -m.n ....... 
18,IW 12S.S. +l.3 U.39 
1l.liiwI ....... -04.4 ....... 
I-!,!IIII; i n ~ 3  -iii.,l 0.7s 
1G.M). ...... --01.5 ....... 
1 5 , ~ ;  inn.nl -61.9 11.15 
15.s114 9 k I I  - R l . l l  -11.35 

....... -01.n ....... 

Cloudless. 

421 
-It' 
.r2 
4 1  
43 
I5 
51 
53 
5.5 

55 
5s 
63 
58 
51 
45 
40 

32 
32 
32 

55 

32 

41 
4; 
. i i  

JULY 15, 1914 (Series Nu. 61. 

' I 1  I I 
~- 

li.iIJl~N.BD0 \P. 
li.5.I.I N . 2 I i O  w. 
6.27!1 N . 5 "  \Y. 
5.5;11 N.3i0\\'. 
1 . 3 1  N.4SO w. 
4.5S! S .4S"  \v. 
I. lM N.43' \V. 
1 . 2 2  N . W  \V. 
4 .5X N..lla\Y. 
8 . m  1i.450 n.. 
3.52% N.:GO \\'. 
8.3G7 N.41i0 IV. 
3.WiN.S9°W.: 
2. $@I N.86' W. 
2.4?i N.6ioW.i 
1.9U3 N.67'W.i 
1.525 ......... ;.. 
0.Wl' ......... ! ....... 
0.5%. ......... 
ass... . . . . . .  ~ ....... 

n.45~1:::: ..... I ....... 
n.2~0 ,........ . 
n.?sn ......... I::::::: 
0.5i4l ..... I::::::: 

......... ! ....... 

1l.i 
15.9 
I; 1 
15: 8 
1s. 9 
15. S 
16. S 
15.2 

1/10 A.Cu nnw. 
1/10 Pt.Cu::wnnr. 

-19.11.. ..... I 

14.W2 
1s.OOo 
15.414 
15 .m 
16,wO 
lti,S41 
16 Ru) 
1 i : m  
17.276 
I7,8J7 

- 
H. m. 

A. Y. 

1 4 7 . 2  ........ 
........ 
........ 
........ 
........ 
........ 
........ 
........ 
........ 
........ 
........ 
........ 
........ 

105.2 

96.4 
93.s ....... 
R 1 . l  
77.6 ....... 
7 2 . l  
O i . l  

....... 
12 04.2 
12 05.61 
12 os. 3 
12 09.4 
12 11.s 
12 14.1 
12 17.4 
12 1R.3 
12 22.2 
12 ?6.31 

ns 
3s 
3s 
Y ! I  
:i!> 
,111 

n.ni;'.. ....... ....... 1 ....... 
ii.ni:3 ......... ! ....... 
l).ll%l ......... ! ....... 
II.IwL3I.. ....... 1.. ..... 
ILIm:. ...... _ _ I .  ...... 
ILrnXC ........ ./ ....... 

I 07.0 
1 07.6 
1 07.9 
1 (IR.4 
100.7 

1 12.1 
1 13.2 
1 1.5.1 
1 16.3 
117.5 
1 19.7 
122.5 
1 g . 3  

1 10.3 

1 24.2. 

312 36 .9  lX.3 ....... 
4RS 721.8 IS.? -0.51 
600 ....... 19.3 ....... 

....... ....... 

... ....... 
2.230 S 9 . l  11.71 0.93 
2.9n ....... 1ii.n;. ...... 
2.991 &??G.i 7.01 0.01 
3 . m  ....... 3.0 ....... 
3.731 .I?JD.Y 1.11 0.79 
3.%9 4s3.5 1.3 -0.19 
4.000 ....... 0.2 ....... 
4.177 403.4 - 1.0 0.6s 
4 m ....... - 1.21 
4:swI 440.2 - i.d"'6:fii 
5,mw ....... - 3.91 ....... 

0.114 3u .1  - 9.6 0.s 
5475 345.7 -10.4 0.22 

5,lM 407.9 - 5.1: 0.03 
6.794 377.6 - 8.54 0.56 
0.m ....... -9 .2  ....... 

r.000 ....... -13.0,... .... 
7.252 312.7 -14.2' 0.49 
7,512 290.2 -17.91 0.66 
8,Ooo ....... 

?.7 
5.7 
2.0 
5. i 
7. li 
9.1; 

14. ti 
14.4 
14. n 

49 411 I). o,r*~ nrul' (...... ... ' ....... 4j o . o I 1 ~ : : : : : : : : : ~ : : : : : : : I  

?/lOA.Cu.. wnw. 
R/lnPt..Cu.,winv. 
?.f tl t e o r n ~ m p h  

not returned. 

.- 

A. U. 1 
0 M.0 
O nli.4 
n Ill. 1 
R 13.s 
ti 17.4 

0 24.4  
ti 27.S 
ti 31.0 

6 37.0 
O 10.0 

ti 2i.n 

fi 31.n 

313 i3R.s 1Ii.i ....... 
6(YI .................................. 

1.iW .................................. N.SiO R. 

2.iU.m .................................. N.42'W. 
?. 5 M  .................................. N.470 71'. 
8, wn .................................. N.87: W. 
3.m ................................... N.3h \V. 

1. son .................................. N . P  W .  

N. l i o W .  

............................... 
5,2101 1.. ............................. 

. __-. ...... 

*Less than 0.0005 g./cu. m. 

47061-16-2 
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hrebr.-Contmued. Nebr.-Continucd. 
TABLE 3.-Ressults of sm:nding bnl!oon asmsioo,is, Fort OnLaRa, 

JULY 18, 1914 (Serles No. 9). 

TABLE 3.-Results of s o i i i i d i q  bdloon nseciirioiis, Fort O m a h ,  

JULY 18,1914 (Series No. 11)-Continued. 

Time' 

Humidity. Wind. 

Alti- Pres- A t  Remarks. 
tude. sue .  Fu% 100m. ~ ~ 1 -  ~ 1 , ~ -  DireC- ~ 7 4  -4 ptive. I lute. tion. locity. 

-1-1-1-1-I-1-1-1-1 

500 
566 
707 
953 

1000 
1'079 
1'5 
1'732 

2'217 
2'500 

2'%9 

2' OOO 

2 ' m  

3' 000 
3: 500 

....... 
717.7 
105.9 
685.9 

675.9 

628.b 

591.1 ....... 
5629 
5480 

....... 
W...... 
....... 

....... ....... 

15 1 
17.7 
19.2 
18.S 
19.0 
19.2 
18.1 
17.6 
15.6 

12 7 
121 
11.0 
10.2 
7.7 
6.9 
5.5 
5.1 
3.4 
3.3 

2.6 

14.0 

3.3 

....... 
0.55 

-1.00 
0.16 

-0.32 

0.25 ....... 
....... 

0.46 
0.50 

0.51 
0.57 ....... 
0.40 

0.47 

....... 

....... 

a 7 4  

....... ....... 

....... 
a 0 5  

.............. 1. .......I ....... 1 -  ............... 

70 

67 
70 

60 
58 
65 
49 
46 
49 
51 
57 
58 
61 
63 
71 
73 
71 
72 
76 
78 
79 
SO 

i a 7 ~ s . 5 6 ~  E. 

10.944 s.340 E. 
10.464 S. 40' E. 

9.572 8. a0' W. 
9.363 8.38" w. 
s.9s4s.6sow. 
7.501 N.77'W. 
6.836 N.5S0 W. 
6.459 N.73' W. 
6.100N.69'W. 
6.394 N.8' W. 
6.171 N.54'W.I 
6 060N47°W. 
51952 Nl45"W.I 
5.721 N.31' W. 
5.587 N.28" W. 
4.9R1 N.33"W. 
4. Wl N.37"W. 
4.622 N.112' W. 
4.713 N.69"W. 
4. i73 N.71"W. 
4.813 N.i3'Ur. ............ N.IXo W. ............ N.74.l" W. ............ N.74°W.j ................................................ I l l / - I I  I' 

2.7 
.I. o 
4.9 
3.2 
2.2 
2.1 
1. s 
4.5 
5.4 
6.2 
6.2 
9.3 

l a 7  
13.3 
12 5 
9.4 
9.1 

10.1 
10.3 
10.7 
10.7 
10.7 
10.5 
10.1 
13.9 
21.1 

....... 

10/10A.St wnw. 
Solar 11a1o:' 

-4.St.loweredand 
tliickeiicd dur- 
ing ascension. 

T h i n  c l o i l d s  
m i n g  under ?: B 1110011. 

I'lock st.opped. 

13lloon disap 
Iwnred in , clouds. 

I I I I I I I  1 ... I . . . . .  ... 

3 659 497 0 

4000 ....... 

4'568 414.5 
4'717 436.4 

3:8031 4s i3  

4'304 455.9 
4'500 ....... 

5'000. 
6'ooo .:::::: 
t o o 0  ........ 

JULY 18. 1914 (Serles No. 10). 

: 

-.I I I I I I I I I 

8 31.01 
8 31.7 
8 32.7 
8 34.1 
8 34.3 
8 34.9 
8 36.8 
8 3s.3 
8 39.7 
8 41.2 
8 42.5 
8 43.5 
8 45.0 
8 45.6 
8 48.4 
8 49.4 
8 50.9 
8 51.3 
8 53.4 
8 54.2 
8 54.5 
8 55.5 
8 56.s 
9 02.4 
9 w.3 
9 11.0. 

3.751 
2.%9 
2.614 
2.537 
2. lii 
1. is6 

_.. _ _ _  __. . __. _ _ _  ......... .......I ................ ................ ................ ................ 
1.474 ......... 
1. 461' ............... 
1.2Y- ......... 

............... 
................ 

.......I 
I ....... 

Clouds l>ecoiniIx 
heavier and 
lower. 

0:3 - 3 1 - 2.9 - 3.9 
- 4.S 
-7 .5 
-10.1 

-12.1 
-15.9 
-1s.; 
-21.0 
-25.9 
--Z?.X 
-33.0 
-3i.1 

-in., 

-4n.i 

Balloon disap- 
pewrrl in 
ulmds. 

" .  -0.451 ;I 
....... 70 

0.64, 
0.W 66 
0.52' 6ti 

0. i 2  69 
.......I 6s 

0.14' 12 ....... ,- 
0.69 73 

....... 74 
0.61 i4 ....... 73 
0.i9 73 

....... 73 
0.u 

....... Z 

I 

JULY 18, 1914 (Series No. 11). 

158.7; 
1 5i.3 
1 59.1 
1 59.8 
2 00.3 
2 02.2 
2 03.S 
2 05.2 
2 07.1 
2 as.0 
2 10.1 
2 12.0 
2 13.1 
2 15.6 
2 17.2 
2 19.0 
2 21.2 
2 22.2 
9 95 1 
2 25.4 
2 28. 1 
2 29.1 
2 39.7 
2 30. ti 
2 31.1 
2 31.s 
2 %!.ti 
2 33.3 
2 34.Y 
2 3i.0 
2 39.0 

2 44.u 
2 .41.8 
2 40.13 
2 4S.G 
2 51.1 
2 53.5 
2 54.6 
2 5S.O 

d I .  

2 40.3 

p - 4  I I I I I I I I 

5,llS 
5,265 
5.6% 
6.Ooo 
6 301 
6:n l  

413.4 
406.1 
387.8 

352.9 
333.7 

....... 

10,00111.. ..... 
10.649l 197. 8 
11.000! ....... 
11,894 165.0 
1'2.oUo ....... 
13.000 ....... 
13,295 133.1 
13,4%4 130.0 
13.957 13J.ti 
1.1.000 ....... 
14.20% 116.2 
14,4SS 111.3 
1.I.wjO 10s. 1 
15.000 ....... 
1 5 . w  03.9 
16, ollll... .... 
18 2,s R4.0. 
1Iihi4 io. ti 
1 7 . m  ....... 
17.t39i 67.4 
18,ucl0 ....... 
18,535 59.4 
19, 000 ....... 
19,1s9 53.x 
19,903 48.3 

14.2'. ...... 
11.21 ....... 
9.91 0.61 
s.0. ____.  
6 4  0 .a  
4 : o L  ..... 

0 . 0 q . .  
0.0fW.. 
n.oiii! ................ 
0. mi'.. 
0. 00; ................ 
0.007 ................ 
0.006 ................ 
I). Wl ................ 

n. n!x. ............... 
0.007 ................ 
0.011 ................ 
0.011,.. 

0.027,. ............... 
0.034: ................ 
0.03S1____. 
0.010'. ............... 

0.mi.. 
0.0lU~.. 

lI:wJ;;i ................ 
I.............. 

I 

.............. .............. 

.............. 

.............. .............. 

.............. 
.. 

........... 

-5S.6 

4 0 . 2  
-60.1 
-59.5: 
-An., 
-60.3 

-5s.1 

, w. 

0.78 tis 

0.451 6 i  
....... 8i 
-0 .B 6 i  
0.43 67 

-0.23 6 i  

-n.z  0% 

.... .... ..... 

11 00. 

1103.0 
11 01.2 
11 01.4 
11 01.9 
11 oB.4 
11 08 3 
1108:4 
11 12 0 

11 15 3 
11 1 R : l  
11 17.5 
11 18 9 

11 22'6 

11 27'0 
11 25'5 
11 3117 
11 32 1 

11 37 1 
11 3 f 4  

11 01.; 

11 12:s 

11 22.2 

11 35'4 

11 32'1 
11 34:5 

1 1 4 i 4  

€1. 111. I , 
P. M. I 

312 739.5 

786 608.7 
974 w.3 

1 000 ....... 
1'059 677.5 
1'230 W.0 

1'690 6%7 

2'500 ....... 
2'614 583.1 
2'823 5487 

3'602 499.2 

4'aBo 460.0 
4'506 445.9 
5'000 ....... 
5'iU4 416.R 

49bl 123.8 

1'500 ....... 
z'm ....... 
2'169 594.1 

3'OOO ....... 
3'500 ....... 
4'000 ....... 

5'133 4121 
5'459 395.4 
6'000 ....... 
fl:Ss1 337.3 
6'057 388.2 

....... 
17.3 1.13 

16.8 ....... 
17.6 -1.29 
17.3 0. IS 
16.1 ....... 
15.2 0.45 
13.1 ....... 
12.0 0.67 
9.5 ....... 
& A  0 . x  

7.0 ....... 
4.1 ....... 
3.5 0.59 
0.8 ....... 

- 1.0 0.G9 
- 2 3  0.63 - 3.8 ....... - 8.11 0.311 - 3.4 -0.57 

- 8 5  ....... 
-8.8 0.64 
-10.5 0.27 
-11.6 ....... 

16.5 a 4 3  

8.0 0.25 

- 5.n 0.38 

52 5.498 8.71" W. 
53 4.791 N.74'W. 
53 4.524 N.63" W. 
55 4.51s N.42' 11'. 
57 4.391 N.WU'. 
81 3.S7 N.21'7V. 
62 3.7W N.24' W. 
63 3.217 N.72' W. 
61 2.sw .......... 
67 2.iW .......... 
71 2.539 .......... 
71 2.518 ................ 
71 2.1m ................ 
70 2.271 ................ 
70 l.7Ki ................ 
i n  1.w ................ 
71 1.W ................ 
71 1.333 ................ 

1.1; 
2.0 
5.7 
4. Y 

3. I 
5.9 
7. 1 
13. 4 
5.3 
5.3 
3.9 
3. s 
4.3 
5. i 
4.0 

4.1 

1 3 2 0  
1329 
1 33.1 
1 34.7 
1 35.3 
1 36.4 
1 38.5 
1 39.0 
1 42.0 
1 42.7 
1 45.8 
1 47.3 
1 18.7 
150.2 
1 51.5 

0.154 
0.120 ....... ....... ... .... 

312 
486 
500 
TB1 
&% 

1m 

1 500 
1:W 
2 , m  

3,000 
3 247 

1:.m 

2500 'loi 

3;m 

7388 25 ii _ _ _ _ _ _ _  
724.2 22:2l l.ti7 

....... 22.0, ....... 
699.0 19.3 0.Y5 
693.8 19.71 -0.03 ....... 1s.9 ....... 
651.9 16.9' 0.53 

611.4 14.9: 0.40 

557 1 

521.9 

....... 16.41 ....... 

....... . - - - -*- - 

....... 

....... 

Balloon eutered 
ClOUfl layPr: a p  ' 

p.irently struck 
v e r y  h i g h  
wind. 

57 
59 
59 
64 
81 
60 
56 
55 
51 
52 
.% 
cio 
63 
66 
69 

JULY 18. 1914 (Serles No. 12). 

3.1 
2.7 
1.7 
1.3 
1.1 
2. S 
4.2 

4 w.n 
4 01.2 
4 0l.b 
4 u3.9 
4 l U . 3  
4 1L.O 
4 07.0 
4 w.ti 
4 09.i 
4 E.ti 
4 12.s 
4 15.6 
4 16.9 
4 18.5 
4 20.5 
4 '11.4 
4 y'2.3 
4 24.3 
4 20.8 
4 27.3 
4 28.9 
4 33.1 
4 33.3 
4 31.0 
4 3S.i 
4 38.9 
4 41.2 

4 44.- 
4 4B.2 
4 49.s 
4 50.li 
4 54.1 
4 54.ci 
4 51;. 9 
5 00.0 
5 M.!) 
5 03.3 
5 03.8 
5 04.9 
5 07.4 

5 10.- 

4 E.!! 

5 09.3 

1.w ....... 
1.w GT3.U 
1,rw ....... 
2.w ....... 
2.011 w2.9 
2.500 ....... 
2 , m  5lj3.6 
3,0110 ....... 
3 , 2 5  5'21.3 
3,500 ....... 
3 . m  4e.9 
4ouo ....... 
41150 4 1 . 4  
4.m ....... 
4,915 52'3.0 
5.m ....... 
5 . 5 2  401.3 
u,wo ....... 
6.W9 365.5 
1;.!!11 359.2 
7,uI) ....... 
7, WB 5'"' 6 
i.454 305.9 
i , i i l I  293.s 
S.IW(I ....... 
S,3liS 271.1 
9.lW ....... 
9.2!ll 241.2 
9,!I,O 21S.6 

111.W) ....... 
10,4liO 204.0 
ll.Uu0 ....... 
11,Ili; 1S4.S 
ii.:41 iin.0 
11.S57 167.2 
12,(IfHJ.. ..... 
1 2 , W  14&2 
13,Im ....... 
13,291 135.1 

* --. 

li.!t _._. . _. 
1x1 -0.30 
16.6 _ _ _ _ _ _ _  
14.; ....... 
14.7 0.37 
r2.2 ....... 
11.8 0.51 
K7  ....... 
5.2 7.01 0.741 

3.0 0.64 
2.8 ....... 

....... 

2.51 0.14 
0.7 ....... - 1.4 0.51 - 1.4 ....... - 1.4 0.00 - 5.4 ....... 

- 5.5 0.55 - 6.9 0. i7  
-10.1 ....... 
-10.2 0.40 
-13.; U..% 
-14.0 0.10 
-15.5 ....... 
-18.0 0.tii 

-23. 3 0. lil 
-25.6 0.73 
-2s. 8 ....... 
-31.9 0.67 
-35.9 .._. ._. 
-37.1 0.55 
-41.0 0. lis 
-43.1 1.81 

- 4 5 5  0.ti5 
-51.9 ....... 
- S . O  1.07 

nn ., 
-.e - ....... 

-44.0 ....... 

12.561 S.40°W. 5.2 
11.205 R.40"W. 5.6 
10.126 s. 400W. 6.1 
10.105 s. MOW. 0.0 
9.ISl s.rww. 
9.338 8.Cio"W. ,.a 
8.4S9 8.55"W. 6.5 
7.614 S. 4(ln\V. 5. ti 
7.614 S.4loW. 5.5 
G. 2i)J 8. lSDW. 2.1 
5.953 S.14°w. 1.8 
5.49s S.2ti"W. 1.9 
5.m S.2IOW. 1.2 
5.001 8.65"W. 3.3 
4.738 N. 4WW. 5. 4 
4.675N.35OW? 6.6 
4.525N.42'W. 8.3 
3.703 N. 40OW. 9.8 
2.858 N. 18"W. 9. 8 
2. T11 N. 20°W. 9.1 
2.2% N. 52"W. ti. 1 
1.161 N.4793'. 10.7 
1.W4 N.4SoW. 11.2 
0.999 N. 5OoW. E. 8 
0. C41 N. &F'W. I!#. 8 
0. W S  N. 70OW. 20.2 
0. r;l'N. i5"W 23.0 
0. 5Y:IN. Sow: 25.:: 

O.ls;l!N. W W .  96. 3 
0.130~. ............... 
0.074 ................ 
0.046 ................ 
0.037 ................ 

0.n12 ................ 

U.(*.II ................ 

n.eu ................ 
0. nw ................ 
aim ................ 

S/lO A.St nw. 
1/10 A.c~.', nw. 

CIouds breaking 
rn northeast 
exposing Ci.st: 

2/10 Ci.St., nw. 
3/10 A N . ,  nw. 
2/10 A.Cu., nw. 

Rslloon entered 
cloud layer. 

1/10Ci fit. nw 
2/10 A.St 'nw: 
4/10 A.cI~:, nw. 
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NetvJontinued. Neb-Continued. 
TABLE 3.-Reaulta of aoundin balloon ascenaioiia, Fort Omaha, TABLE J.-Rraulb of sounding balloon a s e e m i o ~ ,  Fort Omnhn, 

JULY 18.1914 (Series No. 12)-Cmtinued. JULY 20, 1914. 

T i m .  

E. m. 

P. m. 
5 13.1 
5 13.5 
5 15.5 
5 17.1 
5 19.0 
5 20.2 
5 21.4 
5 23.0 
5 24.5 
5 25.5 
6 26.2 

5 30.2 
5 30.4 
5 31.3 
5 8 . 5  
5 34.3 
5 95.9 

5 ?a0 

Humidity. Wind. 
Alti- pres- ' h l -  A r -_ ___ 
tude. sure. pern- - Reninrks. 

ture. 10il'lr. ReI- .418so- Direr- 1 V.e 
stivo. lute. tion. locity. 

dc. I dcm. I C. 

-60.3 
-60.5 
-61.S 
-65.0 
-67.0 
-H.9 

-Q1.7 

-60.3 
-60.3 
-57.7 
-54.Q 
-54.7 
-54.9 
-53.5 
-51.1 
-49.0 

- a n  
-1a.3 

Pt7 
cmt. 

0.68 40 ....... 40 
0.21 40 ....... 40 
0.54 If1 ....... 40 

....... 40 

....... 41 
0.00 41 ....... 41 

-0.35 41 ....... 41 
0.05 41 ....... 41 ....... 41 

-0.24 41 

-0.48 40 

-0.25 41 

G . / a  
m. 

0.004 
0.UW 

0. UP 
0.001 

0.w2 
0.003 
0.004 
0.w 
0.004 
0.006 
0.m 
0.009 
0.009 
0.010 
0.014 
0.018 

a M U  

n . w  

JULY 19, 1914. 

N.P.8. 

................ ................ ................ 

................ 

................ ................ 

................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ 

4 03.0 3121 736.0 
4 61.0 5uo ....... 

....... 

....... 

....... 

....... ....... ! 

13,Sl 123.3 

15.000 ....... 
15,565 94.8 
16 OOo ....... 
16'507 83.1 
17'000 ....... 
17:624 68.7 
18 ooo ....... 
18'327 61.4 

19 817 48.7 

14.OOO ....... 
14.51 i i a ~  

Is: OOO ....... 
20' OOO ....... 
20:0:4'22 44.5 
91 ....... 
2OOO ....... 
2i930 30.3 

4 01.0 
4 01.9 
4 02.3 

4 (11.7 

4 W.(I 

4 03.3 

4 m . 7  
.J 06.7 

409.2 
I 12.2 
5 12.4 
414.9 
4 16.3 
417.7 
4 19.5 
420.7 
4 22.0 
4 23.1 
4 24.i 
4 a s . I  
4 29.0 
4 29.6 
4 34.4 
4 34.7 
439.3 
4 3Y.3 
4 4 3 . 4  
4 44.2 
4 17.3 
4 49.5 
4 sl1.s 
454 .1  
4 51.3 
4 5 5 3  
4 57.2 
4 >!I.; 
5 (MI. 1 
5lY2.b 
5 SI.!! 

........ ........ 

........ 

30.1 ....... 

31.01 ....... 
20.71 1.07 
19.4 ....... 
16.4 0.07 
15.9 ....... 
12.31 0 . S  
12.11 ....... 
11.3 0.40 
9.7 ....... 
7.3 ....... 
6 . S  0.49 
5.3 ....... 
4.4 0.38 
3.7 ....... 
2.9 0.28 
1.7 ....... - 0.5 0.51' - 3.5 0.67 - 3.1 -0.34 - - 4.6 6.8 0.961 

0.79 - 6.8 0.00 

- 9.9 0.37 
-11.6 0.54 
-15.0 .- .. -. . 
-16.8 0 . 1  
-a.4 0.51 
- ! a 7  ....... 
-3.4 
-25.4 ....... 
-30.5 

-a6  1.09 - as ..-_.._ 

-40.4 -44.7 -39.6 ::I 0.91 0.95 
....... 

-46 4 
- d 4  ... 

-54.5 ....... I 
-55.8 0.201 

-56. 9 .  ...... I 
-56.3 -0.081 

-52.6 ....... 
-53.5 0.19 

-56.1 ....... 
-57.0 0.08 

-56.3 ....... 1 
-56.8 0.071 
-55. 8. ...... 
-52.9 -0.30 
-52.9 ....... 
-52.7 -0.IW 
-49.9 ....... I 
-47.2 -0.51, 

-44.3 ....... j 
-41.9 ....... I 
-46.3 ....... 
-42.s -0.20 

-35.1 ....... 1 
-37.5 -0.38 
-36.4 . . __. . _ '  

-36. 8 ....... 
-37.9 0.141 

-35.9 -0.131 

312 2 3 . 0  
4% 719.6 
xm ....... 
rx, 7a;. 2 
m w . 9  

1 (nxl ....... 
1: 1(LS fi16.O 
1.w 611.6 
1 . m  ....... 
2.0(1) ....... 
2,m .w.o 
2.5m ....... 
3.73  547.2 
3.000 ....... 
3.32; 511.9 
3500 ....... 
3:fiwi 4S9.5 
4 ....... 4:E 4624 
4500 ....... 
4:W 431.2 
5.000 ....... 
5 !XO 367.8 
d000 ....... 
7.000 ....... 
7.015 320.8 
x.Mo ....... 
8.218 274.1) 
Y,M11 ....... 
9,xl; 23'3.6 

1II.RWI ....... 
ll.m ....... 
1l.Ilill 1S5.? 
11. 125 liti.0 
12,lN~l ....... 
1P.7ifl 1.15.2 
I:I.InnI ....... 
11.0()11 ....... 
ll,:+!r2 114.1 
15.wn ....... 
15,1Ili 1u1.s 
22.217 35.6 ........I 2?.792 ........ 23,000 ........ 23w ........ 2 4 . m  ........ 2.l,70.5 ........ 25.000 ........ 25,481 ........ 25,000 ........ 2 4 . m  ........ 24,wo 
23.4.- ........ 23,ooo 

........ 2,000 

........ 21.lL!1 ........ 21.f100 ........ LW.5.W 

........ 2II.Sll ........ 2 o . m  ........ 19.7.;; 

........ l'J,IM(I ........ lI.7il ........ 11(.ooo ........ 17.113 ........ l i , W  

........ 

........ i 16,oM) 

I r--I 

32.9; ....... 1 
2s.1 

25.0 

2 . 2  

26.5; 

....... i 
3 s 3  

45.1 
4Q.7 

....... 

....... 

....... 

....... ! 
m. 7l ....... 

....... 

....... 
51.0; ....... 

....... 

....... ....... I 

21.7 
21.8 
21.5 
19.s 
1s. 7 
17.0 
10. 7 
1A. 5 
16.1 

16 0 001 ................ 161 iml ......... I ....... I 

....... 
1.s1 

1.33 
0.49 ....... 
0. so 
0.00 

....... 

....... 

4/10 cu., w. 

6R 
&< 
ti9 
72 
72 
73 
7.: 
Ijx 
69 

Obwured bv Cu 
at iiitervds n i  
tpr 4:W p. ui. 

14.m 
12.92os.470 
12. Wi 
12. lX? 
11.419 

10.421 
9.463 
9.374 
8. !BO 

in. MUS 

2/10 cu., w. 

R. 550 E. 
E. 

Y. 3.P 1.;. s. 160 E. 
8. 7O W. 
8.27' W. 
8.41' W. 
8 . 4 1 O  w. 
S. 46' W. 

 is- w. 

2 2 
4.2 
0.2 
4.6 

11.3 

1.6 
7.5 
6. S 

in. 7 

". 7 

7/1n A.6t.. w. 
3/10 F.t.Cn., w. 

?/lo A.St.. W. 
r/10 St.Cu.. w. 

6.1 
4.1 
3.4 
2.7 
O.s - 0.1 - 1.3 - 2 7  - 3.2 - 7.3 - 7.5 

-11.7 
-11.5 
-17.1 
- 1 4 3  
-??. 5 

--?S. 2 
4 5 .  1; 

-31;. !I 
-3!l. !I 
--.I :. 0 
--.15.0 
-.I!i. B 
-5l.@ 
--h?.!I 

-311.8 
-36.1 

4 7 . 2  

-34.0 
- s . 7  
-33.3 
-32.3 
-34.5 
-36.0 
-37. s 
-37.5 
-38.3 
-309 
--4I)..I 

--?I;. I 

--:it;. 1 

-53.4 

-34.1 

....... 
0.60 

0.39 

0.61 ....... 
0.35 ....... 
0.43 

....... 
0.42 

....... 
n.55 

....... 

....... 

....... 

....... 
n. 53 

n. 74 

....... 

....... 
0. 22 

(1. : I  

0. I3 

....... 

....... 

....... 

....... 
0.321 

....... 7 -0.10 
-0. 

... ..._I 
-0.05 

-0.32 

-n.n 

....... 

....... 
0.015 

-0.16 

....... 
0.w 

._. ._. . 

....... 

~ ~~ 

l2.G ....... 

7.4 0.67 

12.41 9.2 ....... a n (  

141 
97 
93 
94 
94 
97 

100 
99 

90 
91 
91 
s7 
St! 
7.1 
SZ 
63 
li? 
ti? 
ti3 
5:) 
51; 
rfi 
A 1  
6.1 w 
54 
I 
53 
53 
52 
52 
52 
51 
50 
4Y 4s 
48 
18 
4s 
49 
49 
51) 
N1 
51 
SI 
.i? 
52 
I 
53 
51 
54 
51 

on 

-_ 

- 

4.1 
46 
47 
45 
46 
S2 
5.5 
62 
ta 
71 
i l l  
f$i 
(il 
62 
61 
4s 
41 
37 
33 
31 
27 
2R 
2.5 
24 
23 
22 
a2 
!a 
22 
21 
20 

20 
a0 
19 
19 1s 
17 
17 
17 
17 
17 
16. 

a0 
....... 

13. 2SSlS.43° W. 
13.331 S. 48' W. 
ll.M6S.52e W. in. m 8.550 w. 
9.910 s. 58" w. 
9.2il 8.69' W. 
9. wm s. i i o  w. 
K 781 N.44' W. 
S. N. 2' W. 
7. MUS N.5V E. 
7. .IW N.490 E. 
0. t'r19 N.33" R. 
5. .%Y N. 4" w. 
4. WJ N.15" w. 
4. ma N.19' w. 
3.3111 N.62" W. 
2.61% N.65" W. 
2. 296 N.73" W. 
1 941 N.71°W 

3.81 
4.2 
4.6 
4.3 
4.2 
4.1 
4. 4 
2.6 
1.9 
2. ; 
2.9 
3.2 
2.3 
4.1 
4.2 
2.5 
2.8 
4. 5 
6.4 

1: 683 
1.255 

0. MR 
0.804 

0.818 
0.532 
O.SZ3 
n. 47s 
0.391 
n. an 
0.239 
0. li? 
0. in: 
0.112 
0.102 
n. 059 
0.m 
0.019 
0 . m  
0.010 
0.W8 
0.005 

N.64- W:l 7.0 
N.44O W. 12.1 

N.46" W. 11.2 
N.49O W. 11.1 

0.BWN.54°\V. 11.41 
N.54" W. 12.4 
N.54" W. 13.0 
N.5fi"W. 13.4 
N.W w. 14.7 
N.62" W. 15.8 
N . ~ O  w. 15.7 
N.59" w. 115.4 
N.62" W. 1Y. 3 
N.66" W. 21.1 
N.74" W. 25. S 
N.69)" W. 29.4 
N.W w. 33.5 

................ 

0.953N.440 W. 11.51 

................ ................ 

................ ................ ................ 

I). IUS'. ............... 
n.mn ................ 
n.ii1x ................ 
0.015 . . _ _ _ _  _ _ _  
0.014 ................ 
n.w ......... 

1.693 .......... 
l.G!A:::::: ..I...... I 

C'lorl: stoppe?. 
IJllt ran agam 
later. 

_ _  _ _  __. 

~~ ~~ 

1.015(. ....... -1.. ..... 

l1.?hT, ......... I:::::.. 

0.m ......... 
n.3w ........... 
I .  531 ........ .I: : : : : : : 

0. 11s 
0.119 
0.122 

................ .........I.. ..... .........,....... 

JULY ?I,  1914. 

-44.1 
-45.0 
-45.5 
-4S.G 
-4s.o 
-5il.7 
--5o.!, 
-.5?. 3 

p . 4  I I I I I I I I 

....... 
-0.W 

-0.31 

-0.14 

....... 

....... 

....... ....... 

OI.lt35 
0. I83 

0.019 

n. 0x3 
0. n3(i 

anis a 016 

................. ........ .I_ ...... ................ ................. 

.........I.. ..... ......... ! ....... ......... ~. .. ....I 

15 0 003 

14 0.002 
14 0.002 
15 0.003 
15 0.003 
15 0.003 
15 0 . W  
16 0.004 is 0.001 
16 0.W 
16 0.006 

16 0.01h) 
16 0.010 
16 0.014 

17 0.025 
li 0.027 

16 0.027 
16 0.024 

141 6003 
14 0.003 

ici n.wJ 

16 o.ni6 

16 0.028 is 0.030 

I I  

................ ......... I ....... ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................. 

................ ................ 

................ ................ 

................ ................ 

4 on.0 
101.1 
4 n1.s 
4 114.3 
I I L 5 . 0  

4 OS.4 
4 10.2 
1 11.7 
412.9 
413.0 
4 14.5 
4 15.5 
4 17.8 
117.8 
4 m.3 
421.7 

4 3 . 2  
4 25.6 
4 28.1 

107.3 

4 23.0 

3i?1 730.01 

1.m ....... 
*'Iyx) ....... 
5:aw 582.4 

3;sw 543.9 

mo ....... 
i o 4  ti9.%5 

1.195 060.5' 

1 689 624.G 

25x11 ....... 
2'5.3 W5.6 

i.ixlo ....... 

1,m ....... I 
7.0 
ti. 9 
b. li 

12 3 
12 9 
11. a 
10. li 
11. s 

1. P 
4.3 
3.5 
4.7 
4.7 
6.7 
R. 3 
9.0 
6.7 
6.2 
46 

in. 9 

5 0  

~~oudleas. 

, 

13. 633 
1%. 221 
13.1m 
12. !348 
11.S7ti 
11.117 
s.926 
L 042 
5.019 
5.116 
2 917 
2.782 
2.122 
1.009 
1.46s 
1.2WN. 

s. (10 w. 
5.100 w. 
S.32" W. 
s.470 w. 
S.62OW. 
8.71' W. 
5.770 w. 
M.? W. 
kilo W. 
S.68' W. 
S.7I0 W. 
S.72' W. 
8.W w. 
N.8B"W.I 
8.81" W 

low-. 

31.1 
2s.s 
%..i 

22.6 
21.2 
1 x 9  
1G.Y 
1B.S 
16.S 
15.2 
14.3 
11.3 
11.0 
7.0 

4.8 
a4 
2.1 
0.4 

a.0 

6.2 

....... 
1.12 ....... 
0.77 ....... 
0.7s 

0.72 

0.04 
0.48 ....... ....... 
0.63 ....... 

0.5s 

0.37 

....... 

....... 

0.65 ....... 
....... 

3m 
3:521 
4 OOO 
4'255 
1'500 
4'910 
5: m 
5,448 

....... 
502.7 

4t;o. 1 
....... 
....... 

42.1.1 ....... 
397.1 
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TABLE 3.-Results of somrliiiq balloon ascemions, Fort Onrnho, 
Nebr.-&ntinued. 

111. 

__- 

Pres- 
BUI'O. 

- 
N m  . 

..... 
341. I 
32s. : 

2s7. I 

257. ! 

m.: 
1 5 .  ' 

197. j 
1w. 

182. I 

141. I 

11s. 

101. 
05.1 

..... 

..... 

.,._. 

..... 

..... 

.,--. 

..... 
_,.-. 
.,.-. 

-- - -- 
Per Q.lcl6. 
c m t .  in.  Jf.P.8. 

Tern. 
pera- 
ture. 

c. 

- 3. - R. 
- - K  
-s. 
-14. 
-14. 

-3. 
-2s. 
-27. 
-Z!. 
-33. 
-3.4. 
-3.4. 
-35. 
-3s. 
-45. 
-48. 
-49. 
-50. -a. 
--55. 
-55. 

-m. 

JULY 21.191~Continued. 
- .... __ 

1 Humidity. I Wind. 1 

...... 
0. R4 
0.34 

0.68 

0.73 

0. til 

0.69 

0.57 
1.05 

0.40 

0.73 

0.3s 

0.40 
-0. 12 

...... 
_.._.. 
...... 
...... 
...... 

...... 

...... 

...... 

...... 

-- 

T h e .  

€1. ni. 

r. M. 
5 12.. 
5 I:{.! 
b 16.1 
t 1 l i . l  

4 02.1 
4 :::I 04.2 

4 07.1 

4 09.3 
4 10.0 

111.6 
I 12.1 

4 07.2 

4 1n.c 

33.s ....... 
311.9 1.5s 
37.9 o.94 
L%. 0 ....... 
20.9 ....... 
111.7 1.lE 
17. li (1.95 
17.S ....... 
l i . S  -I!. 11 
17.3 U.3; 
16.0 u.55 

45 
4ti 
54 
5s 
ill 
il 
74 
114 

57 
55 
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TABLE 4.-Absoliite h i m  irlily (grnnis pcr cubic w t e r j  nt ziarying Lacls on diflert-nt datcs, Fort Omaha, Nebr., 191.&* 

9,Mx) 

0.1 
cii .  in .  
I). IW 
ll.W.3 
11.014 
0.42J 
U. 073 
n.:w 
0. I(i7 

- 

0 . 5 9  
n. 139 

263 

10,000 

c.1 
cii. In. 
11. I K M  
11.11'24 
11.n21 
11.21 I 
11. I@4 
0. IS7 
IJ. 111'2 

-- 

n.255 
II.III;~ 

Altltude (meters). 

G.1 
tw .  I P .  
n. OIB 
N W E l  
0.011 
11.141 
n.ni:i 
II.IN.I 
n.nw 
U.119 
0.033 

0.060 

-~ 

- Date. 
312 

- -- 
0.1 ru. in. 

0.003 
0.004 

u. 006 

0.1105 
I J . ~ U  
n.wJi 
0.071 
0 . o a  

0.020 

........ 

- 
4.500 

1914. 
July 9..  ................... 
Juh 14.. .................. 
Ji11) 17 No. 2 .............. 
Jnly 1s: No. 12.. ........... 
Julv 19 ................... 
Julb 20 ................... 
J I I ~  21.. .................. 

JI& 11. .  .................. 
J u l l  15.. .................. 

1 

-. 

16,000 li,OOO 18.000 

G.1 G.1 0.1 
cu. m. cu. i n .  ezr. nr. 

O.OO? 0.004 0.W2 
0.001 

- 

0.001 n.001 o.oni 

I ) . M ~  n. iw 0.1104 
u.om n.tm 0 . w  
ii.ii18 II . ( IIR o.o% 
0.002 O.(III? 

0.004 0.005 0.007 

0.00'2 ll.OlU 0.1)1)4 

~ 

19,(KYI ?0.000 ?l,000 1 22.000 3..OGiJ 24,ooO IS.000 !KO00 27.000 2S,oM1 29,ooO 

0.1 Q.1 O . / ~ G . /  G.1 0.1 0.1 0.1 G.1 0.1 0.1 
cu. m. cu. 111. err. 111. cu.. nr. cu. .m. czi. m. cw. ni. cu. m. cu. m. cu. m.  cu. m. 
0.002 0.003 0.004 0.W 0.00.. 0.010 0.013 O . l l l R  0.028 0.0i0 0.093 

! ......................................... , 
0 . w  u.ow i ............................................................... 

................................................ I ............................................................... 
O.III% o.im n.ii1ii n.nl4 ....................................................... 
n.tnfi 0 . ~ 4  n.inrri I n.nw 0.m 0.016 0.01 0.02s 0.027 ............... 
n . 1 ~ 3  n . w  n.niiii 0.0% 0.0lifi O.Oi3 0.100 ............................... 

~ ___-___._.___-___- 

........................................ ..................... 

I I . O l %  0.011 ... . . . . . I  ............................................................... 

............................................................................................... 
0.009 0.011 0.017 0.022 0.02'4 0.033 0.048 0.023 0.028 (0.070) (0.093) 

! I t  

0. I 

n. 001 

cu. rn. 
0.005 

0.0111 

0.002 
0. on4 
0.004 
0. OB 
0.0115 

......... 

0.1 

0.104 
cu. m.  

Q.1 
0.llti 

eu. m. 

................ 

................ ................ 

................ 

................ 

................ ................ 

................ 

July 17-18. 1914. 
1. 1230.5 p. m.. ................ 
2,3:Iw p. m... .................. 
3 , 5 3 1  p. in... .................. 
4, W O  p. m ..................... 
5. IO:% p. m. ................... 
6. l :Oi  a. m.. ................... 
7,3:4i a. IU.. ................... 
8. B:O5 a. In.. ................... 
9, x30 a. m.. ................... 

io. u:no 3. in.. .................. 
11 1:3?p. m ..................... 
12: I:M) p. m... .................. 

(- I .  ,.,tu. I n .  
6 . W  
IL cis1 
S.?59 
9.3RY 

10. S44 
IO. 99s 
10.,5(111 
10. S44 
ll.3B7 
11.314 
13.013 
1 2 . ~ 1  

G.p-s. in. 
2.402 
2.131 
2.153 
3.245 

.. rri in 
(' l.iiti 

1.7s1 
1.750 
2.015 

5.952 
1.391 
5.175 
5.498 

.................. 
5.21  
3.W 

n.U01 
!.ass 

4.9OU 
3.217 
4.093 
4.675 

4.713 ......... 
2.7112 2.579 
3.SA.5 ?.SA9 
:i. i l l : {  I 2. 72s 

G./tw. m. 

0 . n ~  
0 . 0 0 ~  

0 .0~4 

0.119 

0.013 

0.W 

G./t-ri.. in. i;./rii.  in.  

0.005 0.0113 
0 . n ~  O.M? 

o.nm 0.01s 

0.1116 0.011) 

0.00; 0.005 .............................. 
0.030 0.017 

;. cir. nr. 

0.002 

( /u.007 
n.002 

G./cu.. in .  
o.no5 
0.002 
0.001 

0.034 
0.006 

........................................ ........................................ ........................................ .............................. 
0.008 0.010 0.011 

................... ................... 
0.007 
0.004 

0.005 
0.002 

- 
7.000 

0. I 
cu. ni. 
0.3iB 
0.30 
0. Ill7 
1.2cJ2 
0. a9 
0.b41 
0.5'3 
1.693 
0.43s 

0.618 

- 

- -- 

- 
s.m 

-- 
6.000 

0. I 
cit. in.  
n. 1x5 
II. 11u 
II. 266 
2.3w 
0.148 
1.1R1 
0. uti 
2. Bi7 
0.757 

I .  046 

- 

- 

1 .SlW ?.000 3.5on 1 4,m 11.ooo 12.000 I __ .... -. . 
G.1 I 0.1 

rii. i n .  mi. I I I .  
!l.S47 3.3?:; 

II.572 s.l:!:l 
9.252 5.7u 

11. I I S  111. . I 5  
:j.!lls 2.!1?5 
x. .IS!l 7 .  HI4 
~i.11:111 S . 5 N  
9.371 s.Wl 

lB.l?'J I I . S i 6  

9.502 7.432 
_ 

. 

0. I 
2. w,l; 
I.!l7G 
ll.!l3!l 
3.715 
1 . 4 3  
4.675 
3.3111 
4. UHI 
2. I?? 

CIL.  I l l .  
G'. 1 

,.It. 111. 
1.1;6L! 
l.:ilo 
11. li54 
3.115 
1. 140 
3. ;In 
2. Lllli 
.I. 23:s 
1.4W 

2.181 
- - 

0. I 
n. I!II 

C I I .  'ill .  

0. IISi 
0. I l i i  
IJ. i l l) 
II. 131 
0.518 
0. "79 
1.015 
0 .05  

0.344 
- - 

Me ma... .................. 14.800 I __-_ -_ . -- 

I 
3.509 2.790 

Date. 1 13,000 1 14,000 I 15,000 
- - 

30.0110 l31,GlM 
-- I 

0. I 
O.lJo5 
0.001 
0. U)? 

0.003 
0.012 
0.00s 

0. m 

ell. 711. 

....... 

n. ms 

0. I 
0. olrj 
0.001 
0. uo1 

0.001 
0. a32 
0. on3 
0.015 
0. uo3 

cu. m. 

....... 

1914. 
July 9.. .......... 
July 11.. ......... 
July 14. .......... 
July 15. .......... 
July 17, No. 3. .... 
July IS, No. 12 .... 
Jiily 18.. ......... 
July 20.. ......... 
July 21. .......... 

(0.104) I (0.116) Means ............ 
I 

Altitude (meters). 
Number and time of ascension. -- 1 312 4,000 1 4,500 I 5,OIJO 7,000 I 8,000 

I-+-- 
0.fru. m. G.lcii. I I I .  U./ru. i n .  I 3.175 I 2.ti30 

2 . w i  3. 191 
5.170 4 . 4 i 2  3.523 
6.ll.51 4.5i5 4.042 

G./ru. m. G.Jrii. 711. G.:tw. 111. 
1.459 1.115 n S A O  
1.478 1.140 I I .?cS  
1.300 fl.LIs4 0.iiE 
1.595 1.358 0.916 

.................. 
3.690 3.?5i 
4.2% 1 3.970 

......... __.__.____~___.______ 
0.737 1 ;:E; , 0.2n 
0. .ss 0.558 ............................. 

. .......... ......... 

.................. 
10.71lj 9.3tc7 
l l . s 3 R  8.493 
11.340 9.P,B 
11.205 9.681 

............................. 
1 7n5 1.339 0.m 
1:XIG I 1.292 I 0.740 
1.161 0.841 0.548 6. -w 

:\ltitude (meters). 

Number and time of nwenslon. 1 9.m I 10,000 11,000 I 12.000 I 13,000 ~ - -  14,000 15.000 

-- I- 
G./rii.. in. C:./IW. ni.  Cl.Jrri. ni. 

0.001 0.005 n.OOc; 
o.on2 0.003 11.1104 
0.m 0.001 n.om .............................. 

.............................. 
0.0111 I (*) .......... 
0.003 .................... 

0.005 I 0.011 1 0.017 
0.002 0.003 0.004 

.............................. .............................. .............................. 

July 17-18, 1911. 
1, 1230.5 p. m.. 
3.3:oo p. m.. ............... 
3.531 p. m 

n. O G ~  

4.s:IOn.m 

0. oas .... .......... 
..........I......... 

5; in::j.jp. m ....................................... 
6, 1:Oia.m.. ................... 0. on9 
7,3:47a.m .................... 1 !:GI 0.147 
S.tL'05a.m .......................................... 

................... 
0.007 I 0.003 
0.009 0.0113 ......................... ..........I.. :::. ... .I:. ........ 9 Y:30a.m ......................................... 

10:11:00a.m ..................... O.W 0.3% 
11 1:32p.m ..................... 0.872 0.184 
1~:a:oop.m .................... 1 0.3331 0.1s 

.............................. 
O.Oij5 1 0.032 I 0.012 
0.OM 0.033 0.012 

~ 

* Less than 0.0005 g ~ m .  m. 
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TABLE 6.--Srnoothed hotsly 2;alues of u&,d directwn and mvlocity nbor:e Fort Omah,  Nebr., observed $:SO p .  ma., k i l y  17, to .%SO p m.., July 18, 1914. 

312 in.: 

500 m.: 

1.000 m.: 

1,500 m.: 

2,000 m.: 

2,500 m.: 

3,000 m.: 

3,500 m.: 

4,000 m.: 

,500 m.: 

5,000 m.: 

6,000 m.: 

Direction .... ._ ._____..__ 
Vrlocily f.iii. p .  8 . ) .  . ._ . . . . 
Dircction. .. . ._...____... 
Valocity ( i n .  y. 8 . ) .  . . . ._. . 
Directiou ....._...____... 
\'dOC!&y(l,%.p. 8.) .  . . ... .. 
Directlou ......._._..._.. 
Velocity(m.p.s.). .._ .... 
Directlon ......_.._._..__ 
Direction .....___.._._.__ 
Direction .....___._...___ 
Direction ....._..__...... 
Direction. .. . ._. ___.._._. 

Direetiou. .. . ....____.... 
Direction .........__..... 

Direction _....___..______ 
Velocity ( in.  11.s.). . . . . . . . 

Belocity(m. p.8.). . . - .. . - 
Veloeity (111. p .  s.) . . . . .. -. 
\re~ocity(m.p.s.). . . . -...i 
Velocity (m. 21. s.). . . . ._. . 
Velocity(m.p. 8.).  . _. .... 
Velwity ( I I C .  11.1.). . . . .. . . 
Vdorit.y(ij~.p.x.).. .. .. . . 

N. 70" E. 
4.5 

N. 70' E. 
4. S 

N. 62O E. 
5.1 

5.3s" W. 
1.0 

N. 36" W. 
1.9 

N. 63" W. 
3.3 

N. 2 9 O  W. 
1. s 

N. 22" W. 
5.4 

N. 25' W. 
4.5 

N. 9' E. 
1. 9 

N. 6" W. 
1.9 

N. 82" E. 
1.5 

Levels. 

312 m.: 

500 m.: 

1.000 111.: 

1.5on in.: 

2,000 111.: 

2,500 m.: 

3,000 m.: 

Direction.. . . _. . __. __. . . . 
Velocity (m.11. a . )  . . . . . . . . 
Directlon. -. . ._. . . . . . . . . . 
Velocity (w .  J L S . )  . . . . .. -. 
Direction.. . . .._.____.__. 
Velocity (m. p. 8 . )  . . . . . . . . 
Directiou.. . . ..____._. .. . 
Vrlucity(iii.p.a.r . . . . .... 
Direction.. . . ._. . .__ __. _. 
Velocity (nr. p .  8 . ) .  . . . . . . . 
Direction.. . . __.___._._.. 
Velwity(ni .p . s . ! . . .  ..... 
Direction.. . . .. . __. _ _  __. ., 

1 
-. .- 

S. SO" W. 
2.9 

N. 73' W. 
4. a 

S. Go W. 
3.3 

S. 41)' W. 
1.6 

S. 17" E. 
3.1 

S. 43' E. 
4.3 

8.68' E. 

4,000 m.: 

4.500 m.: 

Directlon.. . . ... . _ _ _  .._. . 
Vrlocity 1n.p.s.). . . . . . . . 
Direction.. . . ._. _ _  _ _  _. _. . 
Velwity(a.p.s.)  ........ 

8. 3' E. 
3.5 

8.21' W. 
1.7 

. . . . _ . 
12 

Levels. . 

11 
-- 

W. 
2.1 

N. 01OW. 
3.0 

8. 140 w. 
3.0 

8.58" w. 
2.5 

8.17' W. 
3.0 

8. So E. 
2.3 

N. 41' E. 
1.8 

8.79" E. 
3.6 

S. 6' E. 
a. 8 

8.8" w. 
2.8 

8.240 E. 
3.0 

8. 71' W. 
2.4 

-- 
8 

- 

8. 140 w. 
0.4 

8. 36O E. 
0.9 

s. 100 w. 
1.7 

N. 10' E. 
1.7 

Y. 72" w. 
1.0 

l., 

N. 39" W. 
5.0 

N. 5' E. 
2.4 

N. 17' E. 
1.7 

8. s10 w. 
1.9 

6.56' W. 
a. 5 

8.51' W. 
2. s 

Y. 09" w: 

_ 
9 

s. 820 w. 
0.7 

N. SIo W. 
0.6 

8.180 w. 
2.3 

N. 00" W. 

8. 50' W. 
1.0 

s. s60 w. 
1.4 

N. 40' W. 
4.0 

N. 51' E. 
2. 2 

N. 63' E. 
1.3 

s. 2so w. 
2.1 

s. 100 w. 
2.3 

8. 550 w. 
2.8 

n. 8 

3 I3 7 

6. 7' E. 
0. s 

5.49' E. 
2.0 

8.32' E. 
1.5 

N. 22- E. 
3.1 

N. lio W. 
1.7 

N. 4s" W. 
1.5 

N. 32" W. 
5.3 

N. 16' W. 
3.5 

N. IOo W. 
3.1 

N. 6 i 0  W. 
3.0 

8. 920 w. 
3. i 

8. 450 w. 
2.5 

2 

N. So E. 
4. I 

N. S3' E. 
4.3 

N. 66' E. 
5.4 

8. 34" w. 
0.7 

N. 20' W. 
2.0 

N. 62' W. 
3.0 

N. 41' W. 
2.0 

N. 20' W. 
6.2 

N. 27' W. 
5.0 

N. 
1.2 

N. 3s" W. 
2.3 

8.54" E. 
1.4 

4 

s. W" E. 
3.5 

3. ,  

N. 91" E. 
3.9 

N. 32" E. 
3.3 

N. 3. W. a. 4 
N. 41' W. 

2.3 

N. 47' W. 
1.9 

N. 21' W. 
5.0 

N. 2'3' W. 
4.1 

N. S1' W. 
2.6 

N. SS' W. 
2. S 

1.1 

8.  ; lo  E: 

8.3" \v. 

5 
__ 

8.50" E. 
2.3 

8. 61' E. 
3.3 

S. R V  E. 
3.1 

N. 29' E. 
4.1 

,N. 2' W. 
3. 4 

2.0 

N. 34' W. 
3.0 

N. 25' W. 
4.7 

N. 31' W. 
3.5 

N. 76" W. 
3.2 

S. SiD W. 
3.6 

8. 240 w. 
2.0 

N. 300 w. 

10 

N. SG' W. 
1.4 

N. 65' W. 
1.9 

8. 120 w. 
2.9 

8.60" w. 
1.7 

8.31OW. 
2.6 

8.17' W. 
1.0 

N. 19' W. 
2.4 

N. 84' E. 
3.0 

8.42' E. 
1.3 

15.10" w. 
2.9 

S. 13" E. 
2.8 

8. 62OW. 
2.7 

8. 79' E. 
4.3 

s. Li3" E. 
4.0 

N. i 2 O  E. 
4. s 

N. 35" E. 
1.2 

N. So W. 
2.9 

N. 54' W. 
2. Ij 

N. 50°W. 
1.7 

N. 19' W. 
5.7 

N. 2 i o  W. 
4.1 

N. 12- W. 
1.7 

N. 65' W. 
2.3 

8.22" E. 
1. II 

8. 27' E. 
1.3 

8.55" E. 
2. s 

8. 69' E. 
2.2 

N. 27- E. 
4.0 

N. 40 w. 
2.7 

N. 30' W. 
1.6 

N. 2 9 O  W. 
4.5 

N. 25' W. 
4.3 

N. 35' W. 
2.9 

N. 67' W. 
3.6 

8.87" w. 
4.3 

8.350 w. 
2.3 

8.650 w. 
2.5 

N. 6S' W. 
3.7 

8.330 w. 
2.7 

8. 51' W. 
2.2 

8. 
3.1 

8.39' E. 
3.5 

E. 
2.3 

S. 5s" E. 
3.4 

8. 
3.7 

6.120 w. 
2. 5 

8.360 E. 
2.7 

8.83" w. 
2.1 

P. ld. 

2 3 4 5 6 7 6 9 11 12 10 
~ 

N. 54' R. 
4.3 

N. 59' E. 
4.2 

N. 57" E. 
4.0 

8. 49" w. 
1.1 

N. 39' W. 
2.4 

N. 57" W. 
3.5 

N. 21' W. 
1.4 

N. 26' W. 
3.4 

N. 18' W. 
3.3 

E. 
2.8 

N. 47' E. 
1.8 

N. 54' E. 
2.2 

8.800 w. 
3.4 

N. 7!3' W. 
4.8 

8.77" w. 
4.1 

8.34" w. 
1.1 

8.23" E. 
3.6 

6.42' E. 
5.4 

S. 41' E. 
4.0 

8.16' E. 
3.2 

8.70 R. 
3.3 

s. 110 E. 
1.0 

8.720 E. 
1.9 

N. 01' W. 
1.8 

8. mow. 
3.6 

N. W. 
4. 8 

s. 790  \v. 
4.5 

8.210 w. 
0.9 

8.260 E. 
3.9 

8. 420 E. 
5. R 

8. 35" E. 
4.5 

8. 7' E. 
3.3 

8. So E. 
3.5 

s. 77" E. 
0.9 

N. G6O 1:. 
1.2 

8. ;Go W. 
3.0 

8. 960 m. 
4.1 

s. 78" \v,; 
4. .. 

S. !lo E. 
1.2 

s. 32" E. 
3. s 

S. 45' E. 
5.5 

8.29' E. 
4.6 

s. 10 E. 
4.0 

3.0 

N. 67' E. 
1.3 

N. 13' E. 
1.3 

N. 4' W. 
1.4 

s. in0 E. 

S. 62' W. 
2.4 

2.9 

8. s o  w. 
3. b: 

S. 30' E. 
2.0 

8. 490 R. 
3.2 

S. 62' E: 
4.1 

8.  190 E. 
4.2 

8.20 w. 
5.4 

8. 17" E. 
3. s 

N. 12' E. 
1.4 

N. 
1. i 

1. I 

s. rw w. 

N. me E: 

5.530 w. 
2.0 

S. 36" W. 
2.6 

rT. !?,lo w. a. 1 
8.33" E. 

2.4 

s. 630 E. 
2.2 

8. s30 E. 
2. 3 

8. 120 E. 
4.0 

8. 10 w. 
6.1 

s. 270 E. 
3.4 

N. 13" W. 
1.9 

N. 7' E. 
1.6 

N. 60' E. 
2.4 

8.560 w. 
1.5 

6.25" \V. 
2.3 

N. 63' W. 
2. s 

8. 290 E. 
2.1 

5.76" E. 
1.2 

N. 4 i 0  E. 
1.8 

8.110 E. 
3.6 

8.1' E. 
5.6 

8.35" E. 
2.8 

N. 
1.8 

N. 32' N. 
1. ti 

N. 68' E. 
2.9 

N. 84' W. 
1.0 

8.25" W. 
1.4 

N. 400 y. ... G 
8.2330 E. 

1. Y 

N. 1s" E. 
0.3 

N. 3' E. 
2.1 

8.14' E. 
3.3 

8.4' E. 
1.4 

8. 47" E. 
2.1 

N. 47" E. 
1. 6 

N. 41' E. 
1.1 

N. 6io E. 
3.0 

N. 9' W. 
1.3 

N. 45- E. 
0.1 

s. 190 w. 
a. I 

s. 140 E. 
0.4 

N. 34" w. 
1.4 

N. 31' W. 
2. s 

s. 420 E. 
2.4 

8. 6' E. 
2. 9 

R. 70" E. 
1.5 

N. S5O E. 
2.4 

N. So E. 
2.5 

N. 59' E. 
3.1 

N. 23' E. 
2.6 

N. 37" E. 
2.0 

N. 11' E. 
2.0 

N. 4 5 O  W. 
0.3 

N. 35" W. 
2.4 

N. 37" w. 
3.5 

8.37" E. 
1.0 

9. 
1.4 

N. 59' E. 
1.2 

8. Soo E. 
3.5 

E. 
2.9 

N. 51' E. 
3.2 

N. 39' E. 
3.6 

N. 4io E. 
3.4 

N. 140 E. 
2.7 

N. ;(io W. 
0. 4 

N. 36' W: 
2. I 

N. 4 V  W. 
3.8 

N. 11' E. 
0.5 

N. 49' W. 
0.9 

N. 6" E. 
1.9 

8.80' E. 
3.5 

N. 81' E. 
2.5 

N. 46' E. 
2.8 

N. 40' W. 
1.6 


